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JET FUEL CONTAMINATION ASSESSMENT
HYDRANT FUELING SYSTEM
CARSWELL AIR FORCE BASE

1. PURPOSE OF TUE PROJECT

At the request of Carswell Air Force Ease (CAFE), the Corps of

Engineers, Fort Worth District, undertook this study to determine

the degree of jet fuel (JP4) contamination present in the soil

surroujiding buried fuel tanks located at the Hydrant Fueling Facility.

The study was performed in conjunction with design of a FY-90 project

to construct a new Hydrant Fueling Facility.

2. DESCRIPTION OF TUE FACILITY

The general location of the CAFE Hydrant Fueling System is shown

on Plate 1. Investigations were conducted around fueling system

pumphouse Nos. 4150, 4152, 4153, 4154, and 4170. Locations of the

pumphouses are shown on Plate 2. As shown on Plates 3 through 7,

each pumphouse facility consists of six buried 25,000 gallon fuel

tanks and associated distribution lines. Controls for the facility

are enclosed in a 55 K 27.5-foot building located over the buried

tanks. The fuel tanks are 39 feet long and 10 feet in diameter.

The bottom of each tank is approximately 12 feet below ground surface.

3. REGULATORY STATUS

The Texas Water Commission (TWC) is currently in the process of

adopting standards to be implemented concerning the underground storage

tank regulatory program. Provisions for removal or abandonment of



underground storage tanks are contained in Title 31, "NATURAL RESOURCES

AND CONSERVATION," Part IX, Texas Water Commission, Chapter 334,

"UNDERGROUND STORAGE TANKS." The standards are generally applied

on a case-by-case basis.

Specific standards concerning soil contamination from leaking

tanks, such as the case at CAFE, have not been adopted as yet. However,

the general guidelines recognized by NC are as follows:

a. If the concentration of total petroleum hydrocarbons (TPH)

in the soil surrounding the tank is less than 100 ppm, the tank may

be abandoned in-place after cleaning and filling with an inert material.

b. If TPH in the soil surrounding the tank is greater than 100

ppm, the tank and contaminated soil should be removed and disposed

at a sanitary landfill.

c. If TPH in the soil surrounding the tank is greater than 30,000

ppm, the tank and contaminated soil is considered hazardous, and should

be removed and disposed at a hazardous waste disposal facility.

In addition, ground-water monitoring would be required if the

tanks were left in-place and in contact with ground water.

4. INVESTIGATIONS

Investigations consisted of collecting and analyzing soil samples

from 10 -- 8-inch diameter auger borings drilled in a circular array

around each pumphouse facility (see Plates 3 through 7). A total

of 52 borings was drilled and sampled, including 2 borings that were

drilled at an appropriate distance from the pumphouses in order to
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collect background information. Investigations were performed by

E. Nicholas and Associates, Inc., under contract with the Fort Worth

District. Drilling and sampling were accomplished using a hollow

stem auger. Geologic logs of the borings are included in this report

as Appendix I.

Each boring was drilled to a depth of 20 feet. One-liter soil

samples were obtained at depths of 12 and 20 feet. The auger was

steamcleaned prior to collecting each soil sample. The samples were

placed in glass jar equipped with teflon lids and sealed with

electrical tape, packed inverted in ice, and transported to the

laboratory within 24 hours of collection. Sample handling was recorded

on a chain of custody form.

5. LABORATORY IESTINC

Analyses of the soil samples were performed by Anachem, Inc.,

Carrolton, Texas, under contract with the Corps of Engineers

Southwestern Division Laboratory in Dallas, Texas. Each sample was

analyzed for total petroleum hydrocarbons (TPH) using EPA method 418.1.

TN! detected at each sampling location is shown on Plates 3 through

7. Selected soil samples found in the initial analyses to contain

high concentrations of TPH were re-analyzed by conducting CC/MS for

fuel screen to positively identify the contaminant as being jet fuel

(JP4). All laboratory test reports are included as Appendix II of

this report.

6. RESULTS OF LABORATORY ANALYSES

a. Background Locations. Background soil samples were collected
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and analyzed to determine the amount of hydrocarbons occurring naturally

in the soil. These results were used as a comparison for identifying

locations having higher concentrations caused by contamination from

non-natural sources.

Background soil samples were collected from borings located

approximately halfway between pumphouses Nos. 4153 and 4154. Soil

samples were taken at depths of 12 and 20 feet from each boring.

Laboratory analysis of the background samples indicated the amo unt

of TN! occurring naturally in the soil ranged from 20 to 40 parts

per million (PPM).

b. Pumphouse No.. 4150. Soil borings around pumphouse 4150

generally encountered mixed sand and clay fill material to depths

of 10 to 15 feet, underlain by undisturbed clay, sand, and gravel.

Fuel odor was noted in borings 1147, 1149, 1151, and 1156 during

drilling. Ground water was not encountered. As shown on Plate 3,

laboratory results indicate significantly high concentrations of TNI

in borings 1149, 1151, and 1155. All borings except 1148 indicate

higher than background level concentrations of TN1 at some depth.

c. Pumphouse No. 4152. Soil borings around pumphouse No. 4152

encountered mixed sand and clay fill to depths ranging from & to 14.5

feet underlain by uri,disturbed clay and sand. Fuel •odor was noted

in borings 1157, 1158, 1160, 1161, and 1166. Ground water was not

encountered. Plate 4 shows that laboratory results indicate

significantly high concentrations were present in borings 1157 and
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1161. Slightly elevated levels were found in borings 1160, 1163,

1164, and 1165.

d. Pumphouse No. 4153. Borings around pumphouse No.

encountered mixed sand and clay fill to depths ranging from 8

feet, underlain by undisturbed clay and sand. Fuel

in borings 1167, 1171, 1172, and 1176. Ground

encountered. Plate 5 shows that TN! concentrations

background levels were indicated by laboratory tests

and 1168. The presence of fuel odor may indicate

of TPH in soil zones other than those sampled.

e. Pumphouse No. 4154. Borings around pumphouse No. 4154

due west and redrilled as No. ll79A. Fuel odor and/or hydrocarbon

staining were noted in all borings except No. 1184. Ground water

was encountered in borings 1178, 1180, and 1182. Laboratory results

show a significantly high level of TPH detected in boring No. 1181.

Moderately elevated levels of TN-I were found in samples from borings

1178, 1179, 1179A, 1180, and 1185, while only slightly elevated levels

4153

to 16

odor was noted

water was not

slightly above

in borings 1167

elevated levels

encountered mixed sand and clay fill and undist&irbed clay extending

to about 13 feet and underlain by bedrock consisting of undisturbed

weathered clay shale. Borings 1184 and 1185 were not able to penetrate

the bedrock to full depth; boring 1184 was curtailed at 6.5 feet in

weathered shale, while boring No. 1185 encountered limestone, probably

an isolated boulder, at 6 feet. Boring No. 1179 encountered a suspected

buried utility line at 4.5 feet and subsequently was offset 2.5 feet



were found in the remainder of the borings.

f. Pumphouse No. 4170. Borings around pumphouse No. 4170

encountered mixed sand and clay fill to depths ranging from 2.7 to

13 feet underlain by undisturbed clay, sand, and coarse gravel.. Borings

1188 through 1196 were unable to penetrate to full, depth, terminating (..

in limestone or limestone gravel at depths ranging from 13.5 t 16

feet. Fuel odor and/or hydrocarbon staining was noted in borings

1188, 1191, 1192, 1193, 1195, and 1196. Ground water was encountered

in all borings at approximately 10 to 12 feet, generally in the gravels.

Laboratory analyses shown on Plate 7 indicate an unusually high level

of TPH present in boring 1192. Moderately high TPH concentrations

were detected in other borings, except for boring Nos. 1189 and 1190

where the concentrations were only slightly higher than background

levels.

7. RESULTS OP CC/MS FUEL SCREEN

Re-analysis of selected soil samples containing relatively high

TPII concentrations was conducted using the CC/MS fuel screen method.

This method is used to specifically identify the hydrocarbon components

of the contaminant. Results indicated that the contaminant is jet

fuel (3P4), the same liquid that has been stored in the buried fuel

tanks. Therefore, it is concluded that all TPH concentrations found

during the study were concentrations of jet fuel which have leaked

from the buried tanks.
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8. CONCLUSIONS

a. Concentrations of jet fuel (JP4) were found in the soil

surrounding pumphouses Nos. 4150, 4152, 4153, 4154, and 4170 at the

CAFB Hydrant Fueling Facility. Source of the soil contamination is q

probably leakage from the buried fuel tanks, lines, or connections

located at each pumphouse facility.

b. Soil surrounding the buried fuel tanks beneath the pumphouses,

with the exception of No. 4154, generally consisted of mixed fill

material underlain by sand and/or gravel. When the fuel contamination

enters the more pervious sand and/or gravel stratum, the potential

for spread is high. As a result a very large area could be affected.

c. The Texas Water Commission (TWC) recommends removal and disposal

of the underground tank and surrounding soil if leakage has occurred

to the extent that the surrounding soil is found to contain more than

100 ppm of total petroleum hydrocarbons. Concentrations surpassing

this limit were found at pumphouses Nos. 4150, 4152, 4154, and 4170.

d. The limit between hazardous and nonhazardous levels of TPH

concentrations in soil has been recognized by the (NC) to be 50,000

PPM. None of the concentrations measured exceeded the hazardous level.

9. RECOMMENDATIONS

a. Underground fuel tanks located at pumphouses Nos. 4150, 4152,

4154, and 4170, along with contaminated soil surrounding the tanks,

should be removed and disposed at a sanitary landfill. Underground

tanks at pumphouse No. 4153 may be abandoned and filled in-place.

7



b. A plan describing the general procedures and schedule for

removal or abandonment of the underground buried tanks should be

submitted to the TWC for review prior to construction.

c. Removal of the tanks should be in compliance with Title 31,

"NATURAL RESOURCKS AND CONSERVATION,'* Part IX, Texas Water Commission,

Chapter 334, "UNDERGROUND STORAGE TANKS".

*Texas Register, February 12, 1988, P 786
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CNESouthwest.arn iflnginecring ,. SO. OF
a. HOLS NO. (A. .l' sws4 flu.I SUROtS APLLS TAKtS 0I,l...

8A—1148
—

IS. TOTAL NUSIIP4 COH bOAtS riOflI. I*A$L OF OSILLA
Doug Shethy l. LATIQS GSOU..Q TAIA

DINLCTIOPI MOLE

VLHTICAI. D...c..NCQ O. •M0t Inst.
IT SNItO COASYLTtQ

IS. DAft. MOLt.
05 Aug. 88 05 Aug. 88

I). •Lt.VATIOM TOP OF hOd.
7. TNIC.(SESS Or OVENSUNDEM 70 fl

Dt.PTH OM,LLEO INTO HO $ OFy4APCl,frHO.PTHOF MOLt 20:
OF SAtMlA

FOM ONINC

call. tb.... On,; Mt.S*NK
LEGEND CLAaIFICAT,ON SCCV- SA...L (Oflhlu.4 ce.. ..a, I..... apA .4Ally P.O. a.us,l,S_. •lC. It .,â.ulSCeniJ

A • I a

tLt.VAtlO.. DAPTM

. h

fl:

I
EriC PuitN 1836 .E..hOu5 SOITIOPIS AA.t O.AUCttt

.I. -i
llOaLCT



.1. N...
QIVISIOS I INSTALLATIOPI I SH0.LT

D.aLLI$G LOG
-Th;D I F. r-t tth

I. •NOJCCT

1-lydrant Fuel ing yteti
Z.LOC*TIaU IC.a.a.Ja.t.. a. Liatisa)

Cjrse11 AFB

IC. Mit A..O TYPt .r CIT *

,.
3. OHILLIPIG AGCSCY

Southwestern Engineering 13. TOTaL .40. or ovt... I Q.*TAflD Un0I$TURSSP
•U..O.N SASPLLS YSata 0.nOLt 1*0. (ii. suet_I —, e..a.s tidal— "

BA—1149
OF D4ILLK

Doug Shelby

14. TOTAL NWSMM CONt boXtS UOfls
,LLLLVATIUNGI.OunOwnTt.. *2

S. DlRCTlOS OF 140LC

fll*TICAI. D,NSLIP.CD OSC. •RObt VSNT.
JCTAIITLO COMPLSTtO

IS. AT.1*QLS I 05 Aug. 88 05 Aug. 88
I

1. TflIC,(HgS% OF OWLASUkOEI. 20.0
S. OLPTH OIILLEC INTO RoCg 0.0

17. LL.tVATION TOP OF HOLL

It. TOT AL CO... htCOVtitT fOil COMING
II. SIGUATUNI INPt.,9T0M

ta—c.-.•i.TOTALOLPTHOFIIOLE 20.0
LLLVATION

a

Q.PTH
jueoc..o

e

Cunaaiv.CATIOI. Or NATS.n.ALI
(Ocgq,4j.j

COML i.og Os
HLCOV. SAaSPLf

LIlY SO. C• I

4•M*UKS
(O.,iI.,j is... sea.. Jo... d.i.dJt 01

aflsatin. •ic. it .iSaiSiC.fl&I
a

II

" Dry hole
0.0 to 13.0— — Siipls TAk.r

12.0 teet (1) jar
0.0 to 5.5 — (till) 20.0 ieet (1) jar

to high plasticity, niediixn
ca.lc., sdy, fuel Drilli.n thcd

odor, itist, brown to dark
brown. 0.0 to 20.0 tInUOUS

Flight Auger.
5.5 to 11.0 — (fill) high
plasticity, stiff, ca1.,
sandy to silty, fuel odor,
IToist, Olive to gray.

11.0 to 13.0 — (fill?) iied.im

plasticity, stiff, caic.,
very sandy, uist, red brc i.

13.0 to 15.0

SAND — dense, fine to n3ium— grained, slightly !TOiSt,
fuel. ctj.or, brown.

19.0 to 20.0

SANI) AND GRAVEL — dense, fin
to course, with gravels to

— ½" dianter, slightly Iis ,
brown.

[nC FOKU 836 PMCYJOUS LOITIOSS ..t OSOLCtt IM0,CT MOLC



ILLIMc. LOG \D rt rrti (o' i SHEETS
I. PRO.Jt.CT IL $41 AnD TY.t of arr t

Hydr.Tsnt E1 ing Systn

I D.v,$,Os ISHEET

a. LOCATION (C..g,dS.aIflqi
Carse1l AFB Ii. Ufcofl*4u4.

S. OHILLOIG AGENCY

Southwestorn Engineering I.. t o,sTUN.tQ UHO.STUflSQ
tHOLE NO. (A. *n 1 .fr*..411d SUMUEN SALES TAKEN 2

— '. ,..—.. 8A - ff50 —

.

Of
Coug Shelby

14. TOTAL NUISMEM LOst ÜOXES none
II. ELEVATION CHOUND WArEM

4. OIn.CTION OF HOLE

vaNrIca.. DINCL.MAO — gsa. FROS yy.
I'""'° C(a.PLCTIO

It. D*T4 4.E 05 4_ 11' OS .4#9 1?
U

IT. ELEVATION T01 Of HOLE
1. THICkNESS OF OVENOUHOEN Z0. 0 /

IS. TOTAL COlIC HECOSILHY POM SOIlING
.- O4MTH 0441LL.O INTO ROCK (j. C? 4 $44;flrufl OF)NSr)CTOS , /
.. TOTALDEF'TIIOFflOLE 20.0' I 5.-...._..... ....

ELAVATIOII

I.

DEPTH LEGEND

U

CL*SaIV,C*TION OF N*TtSIALS
•

* CONE>
I4SCOV

£441
•

box OH I /"HES.AHkS
SANSLE I (0,Ul,,4 0.... *. U.n. *4h .1

NO. I n.ittaj. .rc., it .IsnjtIwst
i f

0,0 to 2.5

X (FILL) — mediua to hig
plasticity, stiff, calc,
silty, nist, dark brown.

2.5 to 3.6

SAND (FILL) — dense, fine —t1in gra.ined, slightly
nnist, light brown.

3.6 to 13.0

GLAY

" Dry aole

les Tukfl

12.0 feet (1) jar
20.0 feet (1) jar

Drilling

0.0 to 20.0 ConIinuou
Flight Auger.

3.6 to
plasticity,

5.6 — (fill)

stiff,
high
calc.,

rrrist, dark brown.

___ 1 -
EMCFOkM 8 36 I'NEVIOO$

5.6 to 10.0 — (fill) high
plasticity, stiff, caic.,
sandy, rIKist, olive to gr

10.0 to 13.0 — (fill?) ndi.
plasticity, stiff, caic.,
saiy to very sandy, nist
red brown.

13.0 to 19.0

SAND — dense, fine to n.iui
grained, slightly nist,
light brown.

19.0 to 20.0

SAND AND GRAVEL — dense, fin
to coarse, with gravels to" diameter, slightly nistbn.

,,Ct7£01 lions Ant OwSOLEIC.
4' 44 Ca a C I HOLE HO



h.i.N... BA—uS].
IOiVI$lO.l

L.dLLING LOG
in.ITALL.ArtOn lHttT .,rt rth 1 5H

I. PNOjtCT

Flydrant PuIirg Syst..,n
L L OC ,T tON (C.eds.ai.. e. .44 .4 kin)

Carsviell AFB

40. MIt AMO TVP OF WV *

4.4.

CNE1. OHILLINO AGeNCY
Southwestern Enc) ineering IL TOTAL 440. O QLH. OI*TUI%nQ UNDISTUM sp

•UND&N $AsLtb TAP.LN .1) Q—
4.HOL. 440. (A. *_, aWdn'.'. n . &A—1151

.

I. SA OF ONILLCM
Doug Shelby

to. ror*c SUNULPI Con. oQ*LS nOfl .
I.. CVATIO4. GnOUNO ATLM *

.. OIMLCTIOS OF MOLE

VnhicaL D.NCL,neo CEO. •S0 WEnT.
STANrD ICOMPLtTIO

I 01 Aug 88 01 Aug 88 -

II, CLLVATION br OF PIOLL
7. TKICKNLSSOF OVERNUHOEN 20.0

4*, TOTAL CONL IIt.COVtMV FOIl SOIlING
•. e.Prn OMILLLD INTO MOCk 0.0 4*. SIDSATUNt OF )..MsCT
..TOTALOEPTKOVHOLE 20.0

LLCtNO CL*MaF,CATION OF M*Tts*IAL.4
(O..c,ps..) n.cow.jy I HESAIIICS

sas.ft.cI )9rsJIu ..a t., 4.44., deiiSi .1flW.,I .4... II .Iflc%I
LL(WST,04

4

DEPTH

" Dry Hole

Sutp1es 'Ltken

12.0 LOut (1)
20.0 ftt (1)

Drilling

jar
jar

0.0 to 20.0 Continuous
Flight Auger.

.ty,

r.
'.ght

fuel

to

)rown.

0.0 to 3.7

CLAY (FILL) - n*dium plastic
medium stiff, caic., silty
noist, brown to black.

3.7 to 14.0

SAND (FILL) - dense, fine to
medium grained, clayey to
slightly rroist, brown to 1
brown. Strong fuel odor.

14.0 to 15.5

CLAY (FILL) - medium plas-
ticity, rrdium stiff, caic
silty, fuel odor, noist, t
to black.

15.5 to 19.0

SAND — dense, fine grained,
odor, slightly noist, ligt'
brown.

19.0 to 20.0

SAND ANt) GRAVEL - dense, fir
coarse, with gravel to j"
diameter, slightly nist,

ENG I-.)(u 8 36 FNL'IOI4 IIDITIOSS onE OAOLLTL. 114H0J.CT
NO.



h.,L.,'I.,. 8A—1152
I DIVISION

ILLIN LOG
II.4TALLATION I SNtT

I 1

I. PMOJt.CT

Uydrn E'uelln Systsn —
2. LOCATION (C._Ig.S.4.n, Sss,arO

CarS\11 AFE

$0. SILL 4*40 TY,t. JP OtT *

I. I.AHu04.2IcNAT$ON OF OMILI.
CES DRILLING Ar.&SCY

Southwestern Enqmc.trlnq . TOTAL NO. . C.V.M. nTURbtO UNOIhTUflSD
.UflOtN S*NeLLS 1*4tH 2 04. NOLL *40. (4. %i .n.Ina ttti.I...l*.l.na...i BA—1152

OF D44ILLEA

Doug ShClby

14. TOTAL I4SULK COst O4 none
lb tL.VATION 0*41.10*40 *TtH *

.. 01ntC1I014 OF 140'..t ST&I4fl.O \COt.WLtflO
StKT,C AL D*sC4.0 29Jul 88 29 Jul 88.EE/H:±LI$. TOTAL OEPTN OF MOLt

CL*SIF,C*TION OF NATLNI*LS s Cdt 11,04 05 I 7' NtSANKS
tLtldATIOn DLPTH ILCOtMO (DeflflflNt) •ItCOV. ISAI4b.1L5Uflfluld Un. lW S..... .440tHY I so. ..a4I c 4 I

't. .1G.. II •iud4c.i.O
a

0.0 to 12.3

CLAY

0.0 to — (till) n)i.um
city, rneditn stiff, caic

• sandy, rioist, r brcn to

* Dy Uole

Srnples Taken

12.0 feet (1)
20.0 feet (1)

Drilling £tiicxi

3.0 to 7.5 —
plasticity,
very sandy,

jar
jar

(fill) lc to
nisIitui stiff,
slightly aist

0.0 to 20.0 Continuous

Flight Au.Jar.

)las—

black

hn
:alc.,
brcr

as-

ls

7.5 to 10.0 — (fill) high p
ticity, stiff, caic., sand
nist, olive to black.

10.0 to 12.3 — (fill) rt.iu

tic.ity, n*si.ium stiff, calc

very sandy, n*ist, brn.

12.3 to 20.0

12.3 to 19.2 — dense, fine
grain, clayey, slightly
light brcwn.

19.2 to 20.0 — dense, fine
coarse, with andant gray
slightly rtoist, brcn.

=

,4C )-)kU )8 I nOLC $0.



n..I. Ho. stt
DIVISION

&.ILLIHG LOG
INSTaLLATION SNtLT

I. PAOatCT ic. size .su rypt a. tiFf
Uydrnt E'ui.ttrg Svst1n

1. LOCAl IOU (C....d...4.. or Stt,cn}
Carsv1l AFB. DIIILLING AGENCY
Southwestern Engi.nring

-\
0. TOTAL NO, OF OVEN- o.•T,•JnSD

SLANDEN SANP4.ES TAALI. 2 0.
S MOLC NO. (A. .j..en —. ,,g.j.ciIIt.fl.) 8A—1153
SNAM OF CHILLER

ug Shelby
I. TOTAL NUSIIEM CONE GOALS flOflC
II. ELEVATION GMOUSD WATLU **

,. DIMECTION OF MOLE

cJINCLINED DEO. FNOM VLPST.

SYANTED COMPLETED
Ii. DATE 29 8 29 J 1 88July 8 u y
IT. ELEVATION TOP' OF MOLE

1- THICkNESS Of OVENOUNCCN 20 0 I.. TOTAL CONE k.COVLMY FON SORING

:i:::: OEP'lnOfHOE 20.0 fNAMEOTC__
t

ELEVATION

—

DEPTH

h

LEGEND CLASSIFICATION OF MATEMIALS

4

cc UI
tHY HO.
• I

..':='.t.....eSIe,1n •4c.. II .ijnidIc.n&i

Dry Hole
— 0.0 to 14.5 —

— Szup1e Taken
CLAY

—

— 12.0 feet (1) jar
to 1.5 — (fill) ui 20.0 ftzet (1) ir

ticity, niuu stiff, caic
thy, Drilling Methcd =

1.5 to 3.2 — (fill) nLium i- 0.0 to 20.0 Continuous :
EIcityTtift, calc., sand', dry Flight Auger.
red brn.

to 8.0 - (fill) medium higt —

— plasticity, medium stiff, alc.,
sandy, foist, dark brcc.,n.

8.otolo.o— (fill) high p.as-
ticity, stiff, ca.lc., sand', —

nOist, olive to black.

j9 to 14.5 — medium plas- —

= ticity, ndium stiff, calc , —

foiSt, brcn.

14.5 to 19.0

— SAND — dense, fine to medium —

d, light bron. —

19.0 to 20.0

— SAND AND GPJWEL - dense, rrI5l uO —

- to coarse yrained, with yr Lvels
to diater, slightly n ist, —

brcMn.

trC0jM IO836 MsV,ous SLJITIO..S AN. oJI'AOLETL LC NO.



DIVISION
L.lLUHG LOG .

iVTnL TOIl
1

I. PIIOjECT

Hydr.r urt uig Sytn
2. LOCATION (Ce.adas.g.. .b

C.riel1 AF'b

-r-t \j oe
10. SIZE AND TY OF NIT 4

.
IL MANUPACTIINE.c$ OESIONATION OF OHILLI. DRILLING— SOuthWestern Ex,qinering

4. HOEr. NO. (A. fln I•Ind LU.
SA—1154

S. NAMc. or OIIILL.(R

Doug Shelby

IS. TOTAL NO. OF OVEN- I CISTURSED UNDISTUStO
NUMbS.. SAPLES TARS.. I -)

,

It TOTAL SUSISEN COME SOXLS none
is. ELEVATION oltouso NATEN 4* -

. OIRt.CTION OF HOLE

VENTICAL D.wcu.nao . •Q •T*$TkO CO..1L.T.0
1 29 July 88 29 July 88

7. THICkNESS OF OVLHIIUMOEN
211

4. OtPrH OMILLED INTO NOCX

ii. ELEVATION TOI OF nOLL

1*. TOTAL COKE Ni.COVLNY PaN *
IS. S,CMATUHI Of INSPECTON

Tn -.4'-
.

5. YOTAL DEPTH OF nOES 20.0
LEEVATID..

S

0t11Tfl LEGESO CLAMIFICATIOM OF WATEH,ALE
(D.......*è

tcani
NCOV.

.
&OM OHSAPL( RESANKS

I..... .I..A 'UiI. I U IjflaIICSlItI

Dry Hole
— 0O to 1.0

So11yles '1'iken
— AY (FILL.) — rred.ium to hagr plas—
— ti.city, stiff, CaiC., sillj to 12.0 feet (1) jr

sandy, dry, dark brawn. 20.0 feet (1) jor

1.0 to 2.0 Drilling thed

0.0 to 20.0 Continuous
SAND (FILL) - Irdi.u dense, with Flight Auger.inter-mixed gravels and C] ay,

— dry, yell bro..n.

— 2.0 to 14.6

CLT'Y

—: to 3.0 — (fill) mIium plas—
= ticity,.stiff, caic., saxy, dry,
— red brawn.

to 8.0 — (fill) med.itiu to
— high plasticity, ndium s itt,

ca.lc., silty to sandy, irs st,
dark brojn.

8.0 to 10.5 - (fill) high las—
ticity, stiff, calc., san y, dr,

— red brain.

to 14.6 - in pla -
— ticity, rdium stiff, cal .,

— sandy, noist, brawn.

14.6 to 185

- f
grai.ned, dry light brawn.

18.5 to 20.0

GAV - dense, ti to
coarse grained, with gray ls to' diar.ater, slightly imci ;t,

— brc',.jn.

PNEVIOUS EDITIONS ANE obSOLETE FHGJSCT HOLE NO.
NG -0ku

5*I-. 71



flsl. b4..
OêWISêON INTALLArt3N $HLET

1
&ILLIF*G LOG vrr orth

I. PHOJECT - Co. SIZE. a..O TYPE of SIT S

Hydrnt Fut uig SysO. AFOHErAYlOHS7TI''ii0EsL
rtErros ices.onaa.. i.e

Cars-jt,l1 M'B n. I&ASupACTuMtNS DL OF OMILL
3. DRILLING AGENCY— Southwestern Enq. earing IS, TOTAL NO- Of oVEN' IDIflSD UNDISTUOLO
4. HOt... NO. (A. .Ae Na .Sn'S'd ,*gj.I •UNOt,N SANfLES TA*.N 2 0— ' 8A—1155

OF ONILLEN

1uq Shelby

14. TOTAl. NUNNE. CONE. soslS nOte

II. LLLVATIOH GNOUND ATEH **

S. OINSCTION OF HOLE

V.HTICa D.NCL.n osc. .so v.nr.

CTANIED CCI.I'I.STIO
IS. DATE SOLE

I
28 July 38 28 July 88

17. ELEVATION TOP Of HOLE
1. TN,CSN(SSOFOVEASUNOCN 20.0

DEPOt DRILLED uNTO IIOCA 00 IS, TOTAL CONE SLCOVSNV EON NOSING S

It SI4,NSTUItL OF IHSPSCTOH7

7;_('1'.'l 1'.'N. TOTAL DEPTH OF HOLE

ELEVAtION

,.

DEPTH LEGEND

I

CLASSIVIcTIONOATENIALS
a

c°'v'
tHY
•

a.n us
NO. na,M .gc.. is .,oflhIicaifl}
I

0.0 to 13.0

0.0 to 1.8 — (fill) mIium
high plasticity, stiff, ca
'silty to 5D7, dxy, dark
brown.

1.8 to 3.1 — (fill) n.iun
ticity, stiff, ca.lc., sanc
red brown.

*A Dry Hole

Syles Thken

12.0 ieet (1)
20.0 feet (1)

Drilling Muthcxl

jar
jcr

0.0 to 20.0 ContinuOuS
Flight Auger.

3.1 to 8.0 —
ity, stiff,
to slightly

.c.

)las"
,dry

isti.C-
lxvn.
as-

.ack.

(fill) high p1
silty,
nDist, dark br

NG FOiU a 36 est,MAN fl

5,

0

8.0 to 10.1 - (fill) high
ticity, stiff, caic., sanc
slightly nist, olive to

10.1 to 13.0 — niiu plast'.city,
mediun stiff, caic., sax
ITOSt, brown.

13.0 to 18.0

SAND - dense, fine to niiun
grain1, dry, light brown.

18.0 to 20.0

SAND ANT) GRAVEL - dense, m to
coarse, with gravels to ½
diate.r, slightly n'cist t, dry,
brown.

00$ EDITIONS ANt ObSOLETE- PCI 01 ECT SOLE NO.



fl..I.kQ. 3rr',._)O

cLAY

to 5.0 — (fill) nium las—
ticity, medii&i stiff, sand',
caic., fuel cxkr, rcist,
brcMn to black.

5.0 to 7.0 — (fill) rned.ium

high plasticity, niium St
caJ.c., very sandy, fuel cd
Roist, brn to black.

7.0 to 8.0 — (fill) nium >las—
ticity, stiff, caJ.c., silt ,
dry, black.

8.0 to 10.0 — (fill) high p
ticity, stiff, caic., sand
fuel odor, rtoist, olive to black.

10.0 to 13.0 —
medium stiff,
rtoist brown.

13.0 to 18.5

SANE) — dense, fine to rred.ium
grained, fuel odor, slight
n'oist, brc,,jn.

18.5 to 20.0

SAND AND GRWEL - dense,
arse, with gravel to
slightly Iroist, brown.

** Dry Hole

SiT'p Las Taken

12.0 feet (1) Jar
20.0 feet (1) jar

Drilling r.hc
0.0 to 20.0 Continuou

Flight Auger.

OIlSIOS
t..ILL,4G LOG

IIflTAL.LATION £P$Tr rti LW 1
PNOflCT 0. SILL AND TYPI. Of NIT *

iIydrr1t '\.eLirLj Syst.it
LOC..T ION (C...Sa.a... a, Sia.,.sU

Cara,cL1 AFB u. NALWT IGNAVlOlI
1. ONILLING AGENCY

Southwestern Engineering TOTAL C,VH. DITWStD WNO,STIJOSD
SU,.OtM $*NPLLS TARLU • 04. HOL. NO. (A. maeI ..a.d

8A—1156
,.pIA., OF OHILLEN

ug Shelby

.14. TOTAL NUUth CONt UOXtS OOflc.

is. SLWATION G.fl4INO WATS

.. OIN,.CTIQN OF HOLE

•LNTICAL INCLINL0 0kG. FMOS.I 'dt.Ml

ISTanTD ICOIPLtTID"°'' 29 July 88 29 July 88
il. £Lt,TIOH TQr Of HOLE

7. THICkNESS OF OVEHeUHOt,. 20 0 I.. TOTAL COP4 N.COMY FON bONING S
S. 0L1Tn DNILL.0 INTO ROCk 0.0 IS. SII.SA!UHI. Of IP4I,).C1OH''.',5. TOTAL OEIITN OF foLk 20.0

LEGEND CLASs,F,CTIO..OFNAT..rnAL

—

LLLA1ION

a

DEPTH

I

0.0 to 13.0

.as-

medium pleat city
sandy, fuel dor,

i4G t-)iM 8 36 PNvIQ.S OlTIOS AN ONSQLT.MAP( 7?

-y

to
iametl

fin
½" r,

,SOLC NO.



cLAY

IS T ALP. I S

0.0 to 5.0 — (fill) medium
plasticity, stiff, caiC.,
sandy, foist, brown.

5.0 to 9.5 — (fill) medium
plasticity, stiff, caic.,
sandy, foist, dark brown.

9.5 to 16.0 — medium to hic
plasticity, stiff, caic.,
scattered gravels, sandy,
faint fuel odor, Lroist,br.

to 18.5 — me3ium plas-
ticity, stiff, calc.,-sanc
fuel odor, ijoist, brown.

18.5 to 20.0
- dense, very fine to

fine grained, silty, clay
slightly rrist, red brown
to brown.

Il..I. Mo. iA—11E7
I,LLT
OF

* Dry Hole

S,.II4)1CS Tken

12.0 feet (1 jar
20.0 feet (1) jar

Drilling Rth
0.0 to 20.0 Conti.nuou

Flight Augur.

CI VISION
0..LLLI$G LOG

I. PIIOJtCI

Hyflt Fuel jog Svst.t
10. SIlL ASIC TVP€ Co. bIT S

I

i.
o,jJ

2. LOCAl 0*4 (Co.njt.aI•• a,
Carswell AFB

3. OIILLfl4C *CIICV -
Southwestern Engineering . rc p.o. OF OVSH I"O OS$TUfl S.D

SUSOW SAPLLS TARtS 7 3—
ISOLE PlO. (A..S,...p. e..in •jgj.I

8A—1l7
. NataL O OKILLCK

Doug Shelby
14. TOTAL 5U511t14 COSt. PlOStS flOflQ
IS. LLVATION 650USD WATtS

S. DIStCTION OF NOLC

3vLnrICaL 4SCLIS&O 056. '*0*4 WSMT.
IST_Myto IC0*,L1T60

16. OATS. 50L6
I 04 Aug 88 04 ?ng 88

TpoC.(0g55 OF OVCRSUHOLN 20 0
INTO HOCK 0.0

II. .LgATIos TOP' OF nOI.t:

IS. TOTAL COSt rnCovLny FOp. *05140
IS. SIOKATUSSPF InSPLCTOM

c<ç,,zc l'o-.c,.S. TOTAL DkPTH OF MOLt 20.0
LLCVA 110141 DtPTS I ucotso CLASSIFICATION OFATLHIAL

i
1.145 altHY $0. flUfl etC.. IS .ISAIISCASIO

• I

0.0 to 18.5

ENGFO.CM 1836 WPtkVIOU$ .0111GM. ANt Ob.SOLLTt.
rptOjCT

-
boLt SQ.



fl..I. S..
D.dLLIMG LOG

DIVISION

"d2
INSTALLAnON ssttvr Tj'b'ct ,rth OF SHEETS

I. PI40JCT

HydrentPul�linq Syston
IC. SIRE AND TYPE OF CIT AOMENO.7DAL

LLOCATION (C..oS.. .t
Carsv,ell JFB OLSISjIIATION ài'iC

.). DRILLING AGENCY
Southwestk.rn Ericji.neering TOTAL HO o; ovss. j DISTUflAC IJSD,STUNSSP

SUHULS SASPLES lAttM
U. -..NOL. SO. (A. *, ..n 1.14.1a III.

BA—1158LbRILLM
Doug Shelby

14. CONS COXES none
II. ELEVATION GIlOuNO WATER **

.. oIn.crjop. OF HOLE
YtSYICAL DICLIMCO CU. FMO VST.

7. THICSSSS OF OVLHSUROES 20.0

.taurtQ IcaSpLgrsoI DATE NOLA
1

05 Aug 88 05 88
17. eLEVATION TOP OF MOLE

IS. TOTAL CONE IILCOVSJ.V Ida COMING

,. SIGNATUHO.NSk,tCTQH//)
.. DEPT., DRILLED INTO ROCK 0.0
S. TOTAL OtflIt OF HOLE 20.0
ELEVATION

I.

DEPTH LACENO

•

CLASSIFICATION OF MATERIALS
(Ocggpj

S COIt'
I4I.COV.

OIY
•

Cdx ON z't REMARKS
SA.,PLL hale. — Ju... d•IMh StMO .441.II. ag. •is. is •,gA.iUc.aO

Dry Hole

Souples Taken

12.0 feet (1) Jar
20.0 feet (1) jr

Drilling thod
0.0 to 20.0 ntinuouz

Flight Auger.

:1.,

.11
'N,

0.0 to 2.5

CLiY (FILL) — medium pias—
ticity, stiff, cale.,
sandy, fuel odor, itoist,b.

2.5 to 3.0

SAND (FILL) - dense, fine ti
medium grained, fuel odor,
slightly rroist, Light brc n.

3.0 to 19.0

CLAY

3.0 to 10.0 — (fill) n1ii
to high plasticity, stiff,
caic., silty to sandy, tul
odor, Im)jst, brown to dar
brown.

10.0 to 19.0 - high piasti ity
medium stiff, calc., witi
gravels, sandy, slightly
nOist, red brn.

19.0 to 20.0

SAND - med.ium dense, very f ne
grained, silty, clayey,
slightly LToist, brown.

PH OJ S C TPREVIOUS EDITIONS AMA OUSOLETE.



h.L.'40. 8A—1159
OlVISIOM INSTALLATIO,. SMELT

.(iLLJ$G LOG ic.rr crth ° 1 SHEETS
I. PROJECT flO Slit AND TYPE OP NIT

liydX3nt fue1 I r SvStfl
2. LOCATION (Cac..na... a, Lianani

Cs..11 AFI3 ii. op
1 OHILCIHO AGENCY

SoUthweStern Engineering I). TOTAL NO Isruns.o4 HOLE P.O. (A. i,.n a. ..'-d ,uI. WONOEN S*..PLES TAR.M U
aA—1159

—

5. SAM.. OF ORILLEN II. TOTAL NUMILH COME bOXES flOflU

ug Shelby IS. ELEVATION H0I.IN0 RATES NA

..DsI.ECTIOMOFHOLE slantED COMPLETED
IS. DATE MOLE. j fl '5 00 TTR I'

•tMflCAI. DINCLINtO 0.6- FMOM ShUT. i.ic; r ag
Ii. ELEVATION TOP OF HOLE

1 THICKNESS OF GVENBUHDLI4 20 0. .. Torn.. CONE SLCOVILMY P0K bONING
S. DEPTH OH,LCLD INTO MCCII 0.0 15. SIGMATUISE OF IS9PSCTOIj

/_-,*101*L QEPTIS OF HOLE 20.0
ELEVATION

.
DEFTII 'LEGEND

h

CL.SIF,CATOISOFMATANIALI

.1

I
tHY MD.
• I

ISEMAHES

*aa,,ns. N,... at .,ânhtlcanO

Dry HOl

12.0 feet (1)
20.0 feet (1)

Drilling MethoJ

jar

0.0 to 20.0 ContinuOus
Flight Auger.

ity,

I

Ls,

0.0 to 2.8

CLAY (FILL) - rdium plastic
triedium stiff, caic., saxi3.
ITist, brown.

28 to 3.0
SAND (FILL) - dense, fine tc

medium grained, slightly
Iwist, light brown.

3.0 to 18.0

3.0 to 9.5 — (fill) niium
to high plasticity, stiff,
caic., sandy to silty, iioi
brown to dark brown.

9.5 to 18.0 — nium to h.ig
plasticity, stiff, caic.,
sandy with scattered gravE.
n)iSt, red brown.

18.0 to 20.0

- dense, very fine to f
grained, silty, claycy,
slightly Lrcist, brown.

IA PPPO2ECT ) SOLE NO.



0.0 to 2.0

(FILL) - niuu plas-
Licity, nliin stiff, cal
sandy, fuel odor, uist,
brown.

2.0 to 3.0

5N4) (FILL) - dense, fine t
nadium grained, fuel odor

slightly noist, light bro n.

3.0 to 18.0

3.0 to 5.0 — (fill) high
plasticity, stiff, calc.
silty to sandy, trost,
dark brown.

5.0 to 8.0 — (fill) n1ium
to high plasticity, stiff
caic., sandy, noist, red rown.

8.0 to 14.5 — ndium to hic
plasticity, stiff, cab.,
sandy, with gravels ,
red brown.

to — medium plas
ticity, raiium stiff, cal
very sandy, Ltoist, red br wn.

Dry Hole

np1S TaJen

12.0 feet (1) 3r
20.0 feet (1) jar

Drilling thcd
0.0 to 20.0 Continuous

Flight Auger.

I OIVI1d0N I II4TALLATIOS I SHEET
DiILLbG LOG

I
.rt- Worth 1

I. PHOJtCT 110. SIZL AND TY1t G OtT *

FIydr..txt 'u1ifl Systfl
2. LOCATION (C...a..j...4.. *t Sii.j,.J

Carswel1 AF8 ti. BAI FACTUIO SQ IGNATION OF DR ILL
S. OMILLING AGENCY

Southwestern Encjuieeriflg MO OF OVEN. Ia.Ta..E0
4 HOLE NO. (A. *. — aflij aa.I .UHDLN SAMILLS TAkEN 0.,., l.(.H) BA—1160
S. RAISE OF DRILLER

.

DDug Shelby
Is. TOTAL SUBtlER CON. bOXtS ciGna
ii. ELEVATION OMOUNO ISkTER **

S. INECTION OF POOLE

SILMTIC*L Dlwctanto os. .o
!.flHTLO ICOMPLETBO• 05 Aug 88 05 Aug 88

7. THICEHESSOF OVERBURDEN 20.0
• DePTH OHILLED INTO KOCK 0.0

IT. ELEVATION TOP OF POOLE

lb TOTAL COME KLCOVENV FOR ISOHING S

I. SIGNATUNF. F INSPECTON
*. TOTAL DEPTH OF HOLE 20.0
LLEVAYIOOP

.

DEPTH

I
LEGEND

e

CLASSIF,CAT•ONOVM.TtH,ALS

4

MeCOW.. S*MPLL
LAY NO.
• I

I.e... ...St.410... .kfl.thuI
eu...Ing. •10.. If .temiIC..w)

h

18.0 to 20.0

SZNE) - dense, very fine to
fine grained, silty, clay y,
dry, light brown.

&46 36 PNt.VIOUS EDITIONS ant OISSOLETE.MAN it
HOLE NO.



h..t. $o —-_
DIVISION

LOG
IsATALATION IS.4 I

1 -t- I° 1
I. pnOJCT 10. $IZL 'NO typt UI' SIT *

fIydri:t Vucliiiq y
2. LOCATION (C*c4*,e4.. a,

Crswl1 AiB
2. DOILL1SIG AGN$CY

SOuthwLStcrn Enqutccrrng U. TOTAL WOOF Outs- OISTUNS.D ONOISTUOtO
SUROSM $AMPLLS TAR.. 0—

4. NOLX NO. (A. .SN..n — .S.Iaa SjH..4.1 Iii. ni.tJ
2A—1l1 IA. TOTAL NUSnM CONS 50*0.2 flOflI2t o owii.t.g

Doug Shelby IS. 0.L0.VATION C4NOUNO WAlSH **
•, OINSCTIOI*OF IIOI.C

LflY.a.Tic*L DINCI.INtQ 044. P.0*4 v.,r.
ISTA+ITt ICQI00I.TO

IS. OATS sOLS
I 05 Aug 88 05 Auq 88

I 47. •LVATIOS TOF' OF MOLt
7, THICKMSSS OF QWtHSUHOtN 20 0 I., TOT_c CO..t SSCOVSNY F014 SOIlISO

asp-rn os.LLSO INTO HOCk 0.0 II. ICNArUN. O I,fl,40.CTOH
S. TOTAL DLPIHOV HOLS 20.0 4#211-

S

t.LiVATIOH O€PTH LEGtPIO CLA2AIFICATION or SAflitIa
(0...a,ip4a.s.

' COl IIUA
HLCO.d.

SHY NO.

N4.AS
(0,1111.4 I_I.. ._.se. Ills.. 45Mm 1.4

....I,In. 1C., Ii .itI4.lli.n4IS h a S • I I

' Dry 11oln.

S.I11L)l T}c.

12.0 fu.t (1)
23.0 eot (1)

DrilLsg -i.th

jtr

0.0 to 12.5

cx (FILL) - fflI2(1 Urn

ticity, medium stiff, caic
sandy, fuel cdcr, Iist,
brown.

12.5 to 13.0

SAND (FILL) — dense, fine t
medium grained, slightly
noist, light brown.

13.0 to 18.0

CLAY — niium plasticity,a1iu stiff • caic., sandy
fuel odor, foist, brown to
dark brown.

18.0 to 20.0

— dense, very the to
fine grained, silty, sliqi
rroi.st, light brown.

0.0 to 20.0 ontinuciu
Flight Augcr.

I
___________________________

HC FCu 8 36 PR0.VI0UMAIl It
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oivnos - li.flT.L.A1IOfl
D.ILLING LOG rr .c,rrh

jLEWATIO4 DEPTH

S h

SHEET

IOF I SHEETS
•HOJcCT

Uydrn Vui i Svt.1
10, Salt Aa.O 'TYPE ..r UIT * I

U. SA..ucTuN.,.oraOHooHaLa.
cn

L LOCATIOS (C..onLg.a.n Ce S4aga.a..
Caru11 1\FB

3. OKILLING AGENCY
Southwust*m Engmuermg 13. TOrAL NO. oF

UUHD,.S S*MPLL TAKt.H 2 04. HOLE NO, (A. ** ..lad .41.1— " BA—1162I
S. HAUL OF OKILLER

Loug Shelby
$4. TOTAL ,OUULH ,UHE bOXES flOflC
It ELEYATIC.. SNOUMO WATEM **

S. DIHECTIOM OF HOLE

ytnr,caL D,SCLUaD os. ..os VEST.
I'""°

IS DATE HOLE
04 Aug 88 04 ?.ug 88

Ii. •LESATION TO4 OF HOLE
7. THICKNESS OF OVERSUHOEN 20 0 IV. TOTAL CONE KtOVEflY FON SOlVING *
V. DEPTH OHILLED INTO AbCS pp I). S,SIIATUKE OF Ih*1tCT0HC./ / /V. TOTAL OLPYN OF HOLE 20.0 2 (r.'M4... •

LEGEND

'
CLa3aifr$cnoN OFSAflN,*LS'

d

'I03Mt
tHY
•

,
NOl...

I
gJ fl

.4Ssd.. •IG.. U *.nii4cn44
1

" Dry Hole

Saagils Tk.n

12.0 feet (1)
20.0 tuet (1)

DrLlllng M.

jr

0.0 to 18.0

CAY

0.0 to 11.5 — (fill) medjui
plasticity, medium stiff,
caic., sandy, meist, r1

bro,jn.

11.5 to 14..5 — (till?) tdum
to high plasticity, stiff,
calc., silty, noist, lijr'brc.

14.5 to 18.0 — mec.liun
plasticity, medI.zn stiff,
caic., sandy, nist, browi.

18.0 to 20.0

SNt) — dense, fine grained,
slightly nDist, light brc'

0.0 to 20.0 Contijiuou
FliLJht Aur.

H
F4G )'OXN 1836 PALVIGEIS EQITIOIIS SHE OSsOLETI.SAN TI

PNO.IECT
'-.J.-- - .-. -. , NOL.ENQ.



n.e H.. 0tV_
I DIVISION iSNCLT

D.oI_Lh.G LO • - -
I. PPIOJLCT lie SILL AMO T'YPt Cr ...T I

IydranL uii.ig y.tOIL
2.LOCAIIOIS (C..,dw.g.. a, Stain.,.)

Carswell ?FB •2. MasuFA,s NATION OF 0*1,1_S
a. DM11_SING AGLIEGY CNSouthwestern Engineering TOTAL ., OF oI*Tuno UNOI•TWStP
4.PIOLL MO. (4. a1.awu. — ,nn. ,.i*.I .IJHOLN SASliLLS IARSN • 7 0In. .è.ti

8A—1163
—

II. TOTAL NUSUCH CON.SO*t.S nOne5M45t OF DNILLM

Loug Shelby it LLSVATIOS GAQUNO

.OIALCIIOM 01 N0L

LATICAL DISSLIP.O OG. 11.05 ys..T.
•vaNr..u ICOMMLtr.OIt OATC lOLL

04 Aug 88 04 Aug 88

17. tLVflTICN TOP OF Nose
. TNIC*KLSS OF OWEMSUSOEp* 20.0

It. TOTAL CONC kLoVtHy FON bONING S
S. 011TH OHILLLO INTO HOCk 0.0 -

II. $IIS$ATUHC 00 JNPtCTQfl ,
0. TOTAL DEPTH OF HOSt 20.0 . —.4

4_/ )i_l_..
S CO.it. rUQI( ON RISAMICSLLCVATION DEPTH LEGEND CLASAIFICATIOIS OF S*Tk)IALS I S.,*iLC lrIII...j ii,.., .,.I.r Iaa. .I.thci(O..csI.aIsnI LMY NO. a_a_fl,., sic.. Is .n,iIcanO• I

D 1ole

SoItpJ.eS Takn

12.0 feet (1)
20.0 feet (1)

Drilling r.thnd

0.0 to 20.0 Cntinuou
Flight Auger.

0.0 to 1.5

(FILL) - tredium plostic
ity, i1iuiu stiff, cale.,
very Sandy, irist, brown.

1.,5 to 4.0

S1D (FILL) - medium dense,
fine grained, slightly
foist, light brown.

4.0 to 19.5

CLAY! to 10.0 — med.iuiu to hg
plasticity, stiff, caic.,
sandy, foist, brown to red
brown. (fill)
10.0 to 13.0 — nd.iia to hi
plasticity, stiff, calc.,
lixrey, sandy, Ixoist, brown
(fill?)

13.0 to 19.5 - n1.iun plast
i.ty, stiff, calc0, sandy,izt, brown.

19.5 to 20.0

SA}D - dense, very fine to
fine grained, silty, claye
slightly foist, brown.

EGiOM 8 36 PRLVIOU$ OITlONS AMC OSr.ULLTI.
VII OJt CT jHOI_C 1.0.



IISTALLATIOM SUtET
D.LLIi'sG LOG .rr .rth Ol

I. PROJECT ho. SILL AltO TVPt Qfr Lilt *

Hvdru1iiq ysLfl
LOCATIOW (C..a.J*..i.e o, 3i11.à

I

Cirr,&11 AFB O DRILL
.'S. OHILCING *GtNCV

South.sestern Engtheerutq I). TOtAL N0 OF 0V111 O,.TUMSEO JNO4bTIJflO
SUHOSM SASPLLS TAREN 04. 140L.L NO- (A. * .k..,Ind (1,1.1

8A—1164
I. WAiSt OY Qj.lt..Ltj.

ug Shelby
14. tOTAL SUNULS COME bOAtS IsOjk
1.ELtVAToNiàMousO RATER **

•. DIRECTION OF HOLE

OWtlIThcn. D...cLo.to DEC. FROM YbRT.
ICO..$I&TtO

IS. DATE HOLE 03 hug. 88 : 03 Aug. 88
II. ELEVAtION TOY Of HOLE

7. Ts,CKHESSOr OVERBURDEN 20.0
1.. TOTAL CONE MSLGVLKV FOR BOBISO

S. DEPTH DRILLED INTO ROCK 0.0 lB. SIGNATURE OF INSPECTOM
.. TOTAL Ot,'TH OF ROLE 20.0 — " "—
ELEVATI$ DEPIH LEGEND CLASAIFICATION OF MAT tRIALS cJ I' £W,u1, cm. 4.941101

LILY Ito. s_,.,h_. •4c.. IS .it1C.

t

. ' • I B

" Dry Hole

SaiyLes Taken

12.0 feet (.1) jar
20.0 feet (1) jr

Drilling MI
0.0 to 20.0 continuous

Flight uyer.

— 0.0 to 18.0

CLAY

to 3.5 - (fill) low to
medium plasticity, medium
stiff, caic., very sandy,
slightly nxist, brown to
red brown.

3.5 to 8.0 = (fill) medium
plasticity, nium stiff,

— ca.lc., silty, hoist, brow
to black.

— 8.0 to 10.0 - (fill) high
plasticity, stiff, caic.,
sandy, meist, r brown.

10.0 t 14.5 — medium
plasticity, stiff, caic.,- sandy, liy, hoist, brow

14.5 to 18.0 — medium
— plasticity, stiff, caic.,

sandy, nist, brown.

18.0 t 20.0
SAND - dense, very fine to

fine graizted, silty, s114 tly
nc'ist, light brown.

I4COIU 836 Pk(VbQU EDITIONS ARE OBSOLETE. YPIOJECT ..OLE NO.
1.1.—.,..- r.._.,.___ —---c



n_.4. 4... on— - -- aD
OIWIIOH

D.iLLlsG LOG
INTALLATIOW SMELT

Pai crth 1 SHEETS—
I. PROJcCT IC. SIZE AMa TYPE Ll MIT A

HydrorltT [uc_d ii Syts,u
2. LOCATION (Ca*.,a4.. or S_cta.asl

Cars11 AFB
S OMILLING ,gnCYUthSto gug

s.
.'

II. TOTAL NO OF OVEN- •ruNflO UNO$TUSUO
NUMbEd 5PLt5 T8I.N 0,

4. HOLE NO. (4. *. .t.i.I
BA—1165

, DrnLLEA
ug Shtalby

It TOTAL MUMUSM CONS bOXES none
, *.tw*nos MouNa wAits **

•. DIRECTION OV HOLE

D-..MTICAL QINCLIMLD QtG. PNQS Vt*T.
OT ASTSO ICQMPLLTEO

03 Aug. 88 03 Aug. 88

1. TIISCXSESSOF OVERSuROEN 20.0 I?. ELtAhION TOP OF HOLE

•. DEPTh ONILLEO INTO ROCK 0 0. lb. TOTAL COME htCOVt.14Y FOld bOMhPlO *
-II. SS.aNATUnn OF IMbfrLCTOH

SL-pi--- La-cs.0. TOTL DEPTH OF nOLE 20.0
ELEVATION DEPTH LEGEND CLASSIVICATIONQFSATEaIALS OV- Ss..PI. (T01,_c3 Cs... ...I.qk.n. d.pTh,ItHY NO. .urMg, etc.. It .Ianhjjc.nO

S • I —

" Dry Hole

SouiLs Taken

12.0 ret (1) jar20.0 ft (1) jr

Drilling &thcxI
0.0 to 20.0 ontinuOu

Flight Auqr.

0.0 to 3.0

(FILL)

to - rneditn plastic.ty,
stiff, caic., sandy, nist,brn.

2.5 to 3.0 - i-ned.ium plastic i.ty,
ndiLun stiff, caic., sandy,
Roist, red brown.

3.0 to 4.4

SJ,NI) (FILL) — rneditms dense,
fine to ir.diin grained,,
slightly foist, light brc,1 i.

4.4 to 18.0

CLAY

4.4 to 6.4 — (till) mii.um o
high plasticity, stiff,
cab., silty, Itoist, dark
brown.

6.4 to 13.0 — (fill) u3.iui
to high plasticity, stiff,
caic., sandy, hoist, red
brown.

13.0 to 18.0 — low to n3.iL n
plasticity, medium stiff,
caic., very silty to sands,

slightly nist, brown to
gray.

18.0 to 20.0

SAND — dense, very fine to
fine, silty, slightly
irist, light brown.

G0M ia 36 PREVIOUS EDITIOMS ARE ObQI.sTE.

It
tot.

I MOLt NO.
I 94_///C



fl..I. No.

0.0 to 18.0

CLAY

0.0 to — (fill) med,ium
asticity, mea3.iu stiff,

caic., sandy, fuel cxlor,
• rrc.ist, brn to black.

3.5 to 5.5 high plastici :y
stiff, caic., silty, ntis:,
dark brcMn. (fill)

5.5 to 10.0 - udiLml to hi
plasticity, stiff, caic.,
sandy, nist, broc..n to r
brcn. (fill)

10.0 to 18.0 — mlium to i igh
plasticity, stiff, caic.,
scatterI gravels, sandy,
niDist, brown.

18.0 to 20.0

- dense, very fine to

tine grained, silty, cia'

slightly !TOiSt, light br<

TSLLT I
OF SPItETS

Drilling Method

Dry hoJ.

Souples Taken

0.0 t 20.0 Continuous

F1icjht £uqer.

DIV
DL.L1hG LOG

SlAT ALLATION

-t -., rth
4, PISOJCT h0. izt ANO TV* OP .441 A

Iydrcnt Vuel ing ytnt. LOCATION (Ca.da.i.. of
Carseell AFI3 ,S.FACTWONATQS o

. DRILLING ACgNCY
Southwcstern Engineering IS. TOTAL •4Qo) C)•ITUt4btD UNO,.rUA.Ap

4. MOLt sO. (A. ,_, ._.n 1111.1 bMMDI.N $AUPLL TA.N 7
BA—1166

-

S. NAMOP DRILLER IA. TOTAL SLJMUEM C0nt bOAtS flOl'Le

Doug SheLby 4I.LLLVATIOSMOISNOWATLM **
S. DIMECTION OP sOLE

vI.nT,CAL DINCLIMED D. vtsr.
STAlITLO ICQLATtDs SOLE 04 Aug. 88 04 Aug. 88

7. TPt,CIO4tSS OF OWENSUIIQEN 20.0 I,. tLLVATION tOP OP HOLe

.• o.prs OMILLLO INTO NOC 0.0 IS. TOT AL CHt HLCOV.SY P0.4 .40.41.40 *
IS. SIOI•TUI4t 0/ IMAIeS,CTON

¶t,...c_.TOTAL DEPTH OF HOLA 20.0
LEGEND

a

CLaaIF,CATiosOFwaTENIsLS

a
tIlt• NO.

I
p,, St

W•IflhL4l_ •EC.. II .ij.UOc.nsi
S —

LLLVAT,0.

a

DEPT..

S

1.

12.0 feet (1)
20.0 feet (1)

I

Et4C iS I,

ey,
,n.

rMOJLCT SOLE NO,



iLLiHG LOG -t -1—th
I. PuOJtcr 1w. SIlt AND TYPE Qsnr I —

o.(E
2. LOCATION (C1ed41.i.. U, S4i4II)

Cirs11 Alb
S. OHILLIPIG AGENCY

•.HOLt NO. (a. .1 On w 1411.
gig.

Southwestrn Eny inierinq

S. HAMS 01 OHILLEK

i
1 OFrJHt t IS

8A—1167

tug Shothy

n. TOTAL NO. 01 0n- —. Ioi.T..Q
MUMUSM SAMPLES TAKEN 2

—414. TOTAL NUflLHC.jHL uQots 001t2
SI. ELEVATION CHOUND WATLH "

Id H 0, ST U. SE U

0

ELEVATION DEPTH

'

.
E

YLIITICAL EJiHCLINeO OEM. FROM VENT.

ITANTED ICOSIPLflTEO
I. DATE KOI.1. 09 Aug 88 09 Aug 88

I TI4ICI(N(SS OF OVEMBUHOEN 20.0
I?. ELEVATION TOP OF MOLE

It. TOTAL CONE. MECOYLMY FO. bONING
0.04. DEPTH OIULLSO 11110 FlOCK IS. SIGHATUME. OF INSPECYGH

•I. TOTAL DS.PTS OF ,.OLE

LEGEND

V

CLAOS1F,CATIOS OF MATEHIASS
(Oo.c.MMIO

S COME. ilO& ONK-OV S*s*LEtan NO.•
HtM514S5

(Ld,sjI,.,,g us... tef I.,... J.pIfl ..VSStII. •IC, Ii .Iilc
0 Ill

0.0 to 3.0

CLPIY (FILL) - mediuir plas-
ticity, medium stiff, call

— sandy, slightly rist, br
to gray.

3.0 to 3.9

(FILL) - n1ium dense,
fine to rrlii.nu grain,

— fuel odor, slightly ist
light brcn.

— 3.9 to 11.5

CLAY (FILL)

to 8.0 - medium to hig
plasticity, stiff, cal.c.,

silty, moist, black.

— 8.0 to - ium plas—
— ticity, stiff, caic., sanc

gray.

U.S to 12.0

— SAND (FILL) - medium dense,
fine to grainod, n ist,

— gray.

12.0 to 19.4 -
— cLAY

12.0 to 14.6— (fill) nEajitu
plasticity, stiff, caic.,
sandy, 1insy, iwist, cliv, to

gray.

14.6 to 19.4 - nium plasicity
rrediuni, stiff, caic., sand,
Irist, bro,,n.

19.4 to 20.0

S?ND - rredj.um dense, fthe tc
ndiun grained, clayey,
slightly rrist, brcn.

EICORU 1836 PHEVIOUS EDFTiON AIlS Ob.OI.ETE

** Dry' Hoth

Siupies

12.0 foot (1) ar
20.0 feet (1) jr

Drilling tLod
0.0 to 20.0 Continuous

Flight Auger.

rHOJECT
—

iNOLE SO.



D,w4L0S
c..dLLIMG LOG rth OF 1 SHEETS

%PMOJEC'T Inc. SIZE AND TYIt af alT A

Rydr3flt Pu1 ig Sytern
2. LOCATION (C.dM.aiea a,

Carsel1 P.F1 AIIIFACTrNS OIOIATIOOFDNILL
cu:. OSILLINC AGENCY

Southwestern Engrneertng , . CYLK.
bONDES IASPLL TALH

..nwarun.go
7 0tHOLI. NO. (A. *.. — *, ,,.i.L

SA—1168.
SWAN. O OHILLEIt

Doug Shelby
-

IA. TOTAL NOMEH COIlS nOSES flOflI�
II. ELEVATION Chouso WArEM *,c

A. DINECTION OF HOLE

VIHYICAl.. DIlcENED o.c FIlO. sr
'STIflED lcOl*aLflSO

lb. DATE. HOLE 09 Aug 88 09 Aug 88
brICK TOfr OF HOLE.

7. THICEISESS OF OVERaUI%-GI TOTAL DEPTH OF HOLE

gLgIdarIon DEPTH gQ5Q cLaS,p,C trios OF IiATtJ.4ALS
(fl..c..*...è

op.
NtCO ".,'US I

EHY NO I
RENAMES

(OnhS.04 1St, —— Ilt•. l1•h a,...aanas. a,.. ii
h ' a I —

" Dry hole

S...mp1S Taken

12.0 feet (1)
20.0 tt (1)

Drilling

jr
jar

0.0 tO 20.0 Cont.inuOu
Flight Auger.

— 0.0 to 20.0

0.0 to 3.0 — (fill) medium >las—
ticity, xr.ium stiff, calc
sandy, slightly noist, bro in.

to 8.0 — (till) medium a
— high plasticity, stiff, ca C.,

silty to sandy, nist, bla k
to dark gray.

8.0 to 13.0 — (flu rrjun
plasticity, mediLzn stiff, :alc.

— sandy to very sandy, with at— gravel, foist, gray to gren.

- plast city,stiff, caic., sandy. sara
— gravel, foist, brciwn.

18.0 to 20.0 - 1CM to n.iu
'isticity, medium stiff, alc.,
very sandy, foist, brCMn.

-

$CIOgN 1 a 36 PHSVIOO$ EUITIONS AWE O.AQLETE. rHO it C T HOLE. PlO.



I DIiSiOa
D.(ILLhG LOG -:•:jj

IflTALLATION t Ktt:T
1IIinrr . rtii 10; J KttT

I. pNOJtCT

hydrant VuIirq
IC. SeL AnD rYpt 0; SIT S

crui:
U TOTAL SO. OF OVtn. Ia.eTuM..D IaNDISTUflP

bUNOtsS $AMPLLS TAKLS I
—

2. LOCATIDS (Ceenis..g.. 0
Carsu11 AFB

1. OM,LLINC AGEnCY
Southwestern Engn-keerlilg

4. lOuts .,O. (A. .a.. .fl4a4 .1,1.1a BA—l169
HAbit OF D$,LLCH

Doug Shelby
IS. TOTAL NUMI4LH CONts o.)AtS flOflC
II. LAiI0NONtUI*€WATLM

•. DIHSCTIOH OF HOLE

Dvtnv.c... DIMC..ISCO DgC. FROM vRT.
SYSHILO IcossukySoI.. 10 Aug 88 10 Aug 88

7. TSICKNtS OF OVRSUHDtH 20.0
.. OPTN OIIILLtO INTO HOCA 0.0

ti £LkV*TIOH TOr OF flOL

IS. TOTAL CO,. fltC0Vt14Y Foil bONING S
IS. SICHATUN. OF I,.SPLCTON

S. TOTAL OLPTH OF noLg 20.0
•LCVATIOI

S

DEPTH

h

LEGEnD

c

CL*3IFlCATIOn OF MATEHIAL(o.4..4._
4

S CON.
ittCOW.NY

•

LIOX ON
*UPLS

NI)
MkSAHKS

(OtiiI.s I_.* —ass In. d.*h ui
.aa,15 •5C.. IS .,aatiic.nti

— " L)rv Hc1 =
0.0 to 20.0 —

— Sag:t1
— 12.0 feet (1) jar

00 — flJfl 20.0 ft (1) jar
ticity, mIiurn stiff, caic
ndy, slightly fWJlSt, brO Drilling thC

— to black. —

0.0 to 20.0 Contiauous —
to — (fill) tigh pits— Flight Auger.

— ticity, stiff, caic., silt' to
sandy, rxist, black to dar:
gray.

to - (fill) niuir pias- —

= ticity, adiun stiff calc., —

= very Sandy, rriaist, gray.
— 11.7 to 13.4 — (fill?) ndjnTt —

— to high plasticity, stiff, caic.,
sandy, toist, greenish

13.4 to 18.0 - redi.um plastcity
ndi.iu stiff, caic., sandy
rriist, bC'€Jfl.

to 20.0 - 1CM piastici sy,
medium stiff, caic., very andy, —

— sand seams present, itoist,
brown. -

ENG OKu 1836 PNtV,OUSLDIY0S AN OnSOLI Vt 0jtT I HOLE NO.



0.0 to 20.0

fl... N.. OA—1170
DISISICA

D.(ILLIEC. L.OC.
INSTALLATION SHLt.t

1 rr Worth ' 1 "
I PHOJtCT

lly(ttaflt EuO1inj ito tO. tZL AlsO TVfrE OF ifiT *

Ii. N*SUFACTUHERSQSSIGNAT.ON OFONILL
t LOCATION (Cp,sj.14n or

Carswell PF8
) CHILLING AG*JICY

Southwestern Encjmcerinq
4 HOLE NO. (A. shOts., , awind u,j.I•H fli•

BA—i 170
s. NAN. 0p OHILLUI

LJouq Shelby

._1

•UHOLM SAMPLES TAnLN . -
'4. TOT AL NUSI*t.H C0E boAts nOfle
Is. vrios OUNO

.. DIHECTION OF HOLE

VENTICAL DI..CLI..CD 0t4. FNOI.
tsTSNrtU I CO*SPLETEO' 10 Aug 88 10 Aug 88

J. THICAIESS OF OVERBURDEN 20 0
0. DEPTH D,.LLLO INTO HOC* 0 0.

I?. ELEVATION 701' OF MOLt

I.. TOTAL COME M.COVLMY FOH VOMING S
.It. SIGNATURE f INS1'CTOM

1 til...S. TOTAL DEPTH OF HOLE 20.0
t..EVATIO.* DEPTH LEGEND CLASSIFICATION OF MA1.J4.ALS

tHY.
UOAOM

NO.
I

4 HEMAkOS
..nrins. •1*.. aI .,jnshc.nU

--

'IT —.

Dry Liole

= 12.0 fet (1) jar
= 0.0 to 3.0 — (fill) rrdiun 20.0 feet (1) jar

— high plasticity, stiff, clc.,
anc1y, slighity nsist, br .jn. Drilling Lthx

— 3.0 to 8.0 - (fill) high p; ... 0.0 to 20.0 Cofltinuous
ticity, stiff, caic., sill , ujt Augur.
roist, black.

8.0 to 11.5 — (fill) nied.iui
— plasticity, stiff, caic.,

— very sandy, foist, gray.
— 11.5 to 13.0 — (fill) naiia a

— plasticity, stiff, cai..c.,
sandy, foist, gray to brow .

plas-
ticity, rrx3.ium stiff, caic.,
sandy, s gravel, slight Ly
Iroist, red brn.

18.0 to 20.0 — lc, to lit i
— plasticity, n1ium stiff,

caic., V€ry Sandy, slighti'
foist, red brown.

-1 _____________________ ____ ____ _________________
HC FOgu 1R -, . 1'OC7 I HOLE NO.



3.9 to 4.2

(FILL) - mediLnn dense,
fine to rtij.un grained,
Slightly foist, light bro

4.2 to 8.0

CLAY (FILL) — niin Plastic
ndic.u stiff, caic., sand'
slightly foist, brcwn to
black.

9.0 to 17.4

SA4D — dense, fine to ridiui
cjrain, fuel odor, slight
foist, light brown to blac

17.4 to 20.0

CLAY - n1iun to high plati
stiff, ca.lc., very sandy I
sandy, foist, brown.

BA—1171
DIVISIOn

D.dLLIMG LG .

INSTALLATIOS S.,eLT

fl
I. PNOJtCT 10. SIfl. *140 TYIt UI' SIT *

Mydr3xIt E'u.�l
. LOCATION ICos,t.,....., Si.ne}

Car11 AJ?t3 IS. NANF*CI.*TIO..I'O44ILL
j. DRILLING .SENCY

Southwestern Eflqin.rLflg C.'
U. TOTAL 1400i on... I QI.UD unousnjnco

SURDLN SA.*PLES TAKLS fl 0
.. MOLL 140. (4. _., isisi— II. flI*.

BA—1171
NAMI. Of Duiccew

uq Shelby
I4. TOTAL NUMOLU CONS 140*55 flOflC

II. (UCYATIOS OMOUNLI WAlSH

.. OII4tCTION OF HOLE

VENTICAL IItCLIflQ Dt. •SQ WENT.
flsNrLO ICOMMLtTtDI. OATS HOLE

10 hug 88 10 Aug 88
I,. £LsvnrIOn TOP OF HOLS

-,. rn,c*s.sso, OVERVUHOEN 20 0'
te. Tor... cost HECOYSMY FDA 14014(140 S

OLPTP$ O$ILLLO INTO aoCE 0.0 it. SISNATUPIt OF Inse.CToH

—4 lOYAL OSPYR OF HOLE 20.0

.W*TIO DEPTH LEDEND CL*S5II'ICOnOf..AT5R.As.5 I ( HI4AIIIS
—

0.0 to 3.9

(FILL) - rnedi.c.in plas-
ticity, methum stiff,, calc
sandy, slightly Iroist, brc

black.

** Dry Hole

SI0LleS Takn

12.1) feet (1)
20.0 (1)

jarjr
Drilling thnd
0.0 to 20.0 Continuous

Flight Auger.

G Ou

ity,

ly
(.

:ity,

p'NOjtCT INOLE NO.



0.0 to 7.5

(FILL) - ttIEElUIU plas-
ticity, ndium stiff, cal'
sAndy, fuel odor, rist,
brawn to gray.

7.5 to 16.0

SANI) (FILL?) — dense, fine
to ndiun grained, fuel
odor, slightly rrist to
dry, gray to brawn.

1.6.0 to 20.0

(.AY — medium plasticity,
stiff, caic. • very sar1y
to sandy, r,ist, brown.

fl....N...

*a Dry Hole

Siiiy1C Taken

12.0 feet (1) )ar
20.0 feet (1) jr

Drilling Methcd

0.0 to 20.0 Continuous
Flight Auger.

OldItI0s4 IIISTALLATIOS SHEET
D,*LLI,4G LOG

I
I crr th

I. FNOJECT

Hvdrnt eling Systn
IC. SILL AnO TYPE OF oIT a

IL. MAI ONATIOII OVOAILL
CML

2. LOCAl 13$ (Cqa.i*.a. .,
Care1l AFH

1. DRILLING AGeNCY
Southwestern Enqineer.nq II. TOTAL NO. CI- Onn- I O.tTIJMfl.O QHOIlYU*tU

MONO.. SAMPLES TAIcEN 2 3!
4. HOLE $0. (A. .S.u.. .kuIaa nil.1* II*• n.41 BA—1172
S. NA*E OF OHILLU4

ug Shelby
•. DIRECTION OF HOLE

YbKTICAI. DINCLINED 0MG. Ff1041 SENT.

I.. TOTAL RUI.LN CONE bOXES flOfl
I.. ELEVATION OMOUNO WATEH **

STARTEO ICO..#L47C0
IS. DATE HOLE 09 Aug 88 09 Aug 58
17. ELEVATION TOP OI HOLE

. THICAIIESS OF OVERNUNQEN 20.0
I.. TOTAL CONE NECOVEHY I-OH bONING

.. OEPTM CHILLED INTO 140CR 0.0 II. SIGNATURE OF 1fl41t.CtOn
V•_/ / /".r-.d:.——--- --.-,.TOTALOLflflOF HOLE 20.0

.LEVATIQ,.

S

DEPTH

I
LEGEND

C

CLASSIFICATIOIS OF MATERIALS
(D..c.g1

S

CA*IE
HLLOV.

EI$V.
1405 OH
54M1LL

NO.
I

REMARKS
' (b.IlJ.JL4 I.s*. 4. Sen. MeaN Vt,/ neLIsdr, flc.. El.

E4C FORM 18 1A •_ IsOcE O.



n..L. hip. / -)

QIVISPOPS IIflTALLATION
.LLhG LOG Irt

I. FRanC? no Mit AMU TYPt UP' oil *

Hydr/nt u1iij vtt.u2. LOCATiON (Ca.aJ.,..n.. or St_jo..)
Carae11 AFB

3. OUILLLP4G AC.SSCY

Southwestern Engmcerng

PS. ,CT4S..St iUA*TtU.4 OF,
II TOTAL t*0 ci; ann- O4sTUflE.0

Sunotni £AFLS TA.cs j,4 .POLL p40. (4, an e.14 pupal.4- "'
BA— 1173

s. HAS.: 0F DMILLtA

Doug Shelby
TOTAL MUMLN COWS bOAtS nOne

IS ILEVATION UMOUNO WATLA **
..OINLCTPOSOFPIOLE SrA..TtQ lcOMPcrO

YLI4TICAL QINCL4SSO
-

OEM. PROS VNT.
I.. QAYt. MOLt. 09 Aug 88 09 Aug 88
FL SLSVATIOS TOP OF IIOLS

7. THiC.(MESS OF OL$OUROt.N 20.0
• OSPTP4OHILLSOINTOROCA 0.0 I•. TOTAL COME MSCOnNY FOM MONINC S

lb. S,GNATUNL OF IMSPLCT OH.,a—- /) (tS TOTAL OITH OF MOLt

ELOVATION

a
OtPTN LEGEND •flCOV* SAMnLt

SO.
• I

/Otiit.aJIto.s._etatI4iO. •SetMh ot. .4s.4fl Sic..U .4mIi.,ai
p

** Dry hole

T3ken

12.0 feet tl
20.0 feet (1)

Drilling thci

jar
jar

0.0 to 20.0 Continuous
Fiiht Auger.

0.0 to 20.0

CLAY

to l.a — (till) niedium
plasticity, rned.iuni stiff,
caic., sandy, slightly
itoist, red crown.

3.2 to 8.0 — (fill) niedium

high plasticity, stiff,
caj.c., silty, iroist, bla.d
to dark gray.

8.0 to 12.0 (fill) med.ium

plasticity, stiff, caic.,
sandy to very sandy, sligi
flOiSt, gray.

12.0 to 13.0 — (fill) nedii

plasticity, stiff, caic.,
sandy, foist, olive.

13.0 to 20.0 - rned.in plas
ticity, itiedium stiff, call

sandy, itoist, red brown ti
brown.

to

Y

11

-I

EIiC 'OIM 1836
MAN 7/
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DIVISION

DIaLLING LOG

OHILLINC ACISCY
Southwestern 12'N ierirq

SOLE MO- (A. thJn•1 *4..lad .t.i.l
.1-i '-•" BA—1174 j

S. MASt 01 ONILLEM

0.0 tO 20.0

cLAY

0.0 to 3.0 — (fill) iIitun
to high plasticity, stiff
caic., sandy, slightlyriist, r br.en.

3.0 to — (till) rsiiurn

to high plasticity, stiff
calc., silty, nist, blad
dark gray.

8.0 to 12.0 — (fill) ir.it
plasticity, stiff, caic.,
sandy, slightly rtist, griy

12.0 t 19.2 — ivd.ium to h
plasticity, stiff, caic.,
silty to sandy, slightly
foist, olive gray to red I rcMn.

19.2 to 20.0 — 1CM plastic
mthuni stiff, caic., voxy
sandy, rioist, olive to gr

Dry Holt

Sslq1I.s Tak.n

Drii1ug kti
0.0 to 20.0 ConLuiuou

t'Light Au9.r.

I. PnOJtCT

2. L.OCATIOS ICoadinrA.. at 51a41e0

Carsel1 AF8

E1vdrnt Fuclinq Systeu

flw. n,. - -

10. SIZE AID TY..t 01 aIr
1TII.(0sgt I.IATIO,* Sl,Oe ThMDIAL

.2. SANUFACTUIflN S OtSIOMATIC. OF CHILL

IIj __________
II. TOTAL no OF OvEn. DISTUN •1.0 USD1 .rU. flU

SUNOLS SAMPLES TARtS 2 0
14. TOTAL NUMIIEM CONS DOlLS ROflC

ug Shelby ii.. LEVAT.ON 050USD WATtS RI
—.—.--
.. DIIIECTIOS

j I. OATSfl 1511 tIC AL D1C1.1,450 abC. v.a.. V.MT.
.T.IITLO IC0..ItLSTSD

I 08 Aug 88 08 Aug 88.
t,. SLEvArION TOP OF nOEL '1 TPIICIINESS OF OVERBUMOCS 20.0 *5 con. ..ECOvEMY FM bONING

a. Dt11h OMILLED INTO aOCv. 0.0 rs*runt OF IIflFtCT3,
.TOT*LOEPTNOF lOLL 20.0 I — flr.'-—---

S CCitt 0011 OIl MtMAHflCLAS5I1ICAVIOM OF SAISNIALS sEcoy. SA..rh.5 Is... ..$n I.... Js.Wh uItI..VATIO.I DEPIN LESFIND D..cn..ns..e MU e*Udfl. .4C..lj .IUhIC.fl2
•1 11 C

12.3 feet (l
23.0 feet (1)

ar

gh

ty,

y.

EsG F0IM 1836 FMSVIODS LOITIONS AlIt OWSOLETS
114AM 7!

P.110)5 CI

—
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0.0 to 2.5 — (fill) medium
plasticity, mediuu stiff,
Caic., sandy, slightlyn
bxtn.

2.5 to 10.0 — (fill) niurt
high plasticity, stiff, c
silty, Itoist, black to clai

gray.

10.0 to 12.5

S?ND (FILL) - dense, fine tc
medi..*i grained, clayey,
slightly rtxist, gray.

12.5 to 20.0

aAY

12.5 to — rtd.i.mi to hiIsticjty, stiff, silty t
sandy with scii gravel, si
ioist, olive to gray.

" Dry Hole

S..p1es Tskii

12.0 ret (1)
20.0 feet (1) jir

Drj.lj.ng ?kthoJ
3.0 to 20.3 Continuous

Flight Auger.

Ii..I. I.e. -
OIVSSION

DLLInG LOG
InSTALLATION ISHt.ET-r th 5NtTS I

I PPIOflCT lb. SIX E AnD Tip. O bIT
llycr..t Fuel nq

a. LOCATION (Caad_.ad.e t
Cursj1 IU

J. ONILLING *CSCV
Southwestern n.juicerin

..
I) QAc naoF Qyt,.- I DI$TUI4bQ

SUMOtU SAMPLtS TInts 7
.

4. HOLE NO. (A. .t.a . .te.win n.i.h
8A—1175

LI*AMSOrOMILLER

ug Shelby
I. TOTAL NUwULI. CO..s bolt5 nonC
ii. •i.tv*nos GHDI,NO flitS

.. DIMECTIONOF NOL AMT IC0SPLITD

.

t4.tATtON DtPTN LEGtNO CI.ASSIFICATIOSOFMAT.M,ALS
U¾dhu

d
tHY NO. eSiWI,W etC.. It SSIJIIC.IMJ

to
Ic.,

.ghtly

.city,

.1y

14.0 to 19.2 — medisiu plast
stiff, calc., sandy, sligh

= Iroist, red bxtwn.

19.2 to 20.0 - lc plastici- ium stiff, caic., very
ndy, ca,ist, red brown to
olive.

P4G FOgM IS 3& PI.YIOUS OtTlO.. 1St OAOLtTLMIII 71
I' K OJ t. C I I.



QIWISIOI Il.flTALL.ATION,oLLis6 LOG y rt oth OF 1 StT
I. PI4O.AtCT

(1.1. SILt Alto TYPE OF SIT *

Uydrnt ['ut inq Svst4u
2.I..OCAT ION (Cos,d.I.. as

Carswell M'B . .*uF ACTINNS OIO ILL
1- OIIILLINC AINCY

Southwestern Enqmeering. NOLL NO (A. * i .k.4n4 1,11.1— 'O••d
8A—1176

£ MANS! OF OMILLER

Doug Shelby

\. NO.QF OM- ISrUlt.gO NflUP
bUNUN SAMPLLS TAL$ ) 0

II. TOTAL Sun.,. CONS SOILS none
IS. CLLVATIOM 4K0UN0*ATSR

•.OIHLCTIO,*OFIIOLC

VtNTICAL OIHCLIN.O flS, FROSt nII.

ITANTLO IcOMpI.ST.o'° 09 A 88 09 Aug 88
1). SCt.W*TION TO OF HOLE

1. THICANCSSOF OWEROUMQSN 20 0 is. TOTAL CONS NLCO,.MY VON bONINGS O.P(N ONILLLO INTO ROCK 0 0 -I. SIONATIJH. 01' INSPECTON
r .—'.--— !_..TOTAL OjPTN OF HOLS 20.0

LLSVATIOH Ot!PTH LSGE..0

S

CLASAIFICATIQSOFI,flTta,ALS

a •
S*I.115L9ItO. L

I

7'IUuI.J tI_• SSIeVMI*•. lI•IAIItj
5S1fl1t •lc... Ii .1fl10C*a&I

—

ty,

Dry Hole

S..4np1s Taken

12.0 teet (1) JO.r
20.0 feit (1) jo.r

DrLlIing Lh
0.0 to 20. 0 Continu

Flight Auger.

LSI
--—

I

0.0 to 3.0

CLAY — (fill) medium plastic-i stiff, ealc, sandy
slightly meist, gray t.o br

3.0 to 16.0

S1ND - (fill) dense, fine to
medium grained, fuel odor,
slightly meist, brown.

16.0 to 20.0

- medium plasticity,
— medium stiff, caic., sandy= rtoist, brown.

ENC 8 36 PRS'IOG$ O,TIONS AItI. OOL5T5MAN II
ROLC NO.



?.
I DIVISION

DkIL.LING LOG SOUTHWFSTERN

IIISYALLATION 1SHEET
}0RT WORTh SHEETS

10. SIZE *110 TYPE OF BITM'°OOTT O\-.'

CARSWiL1.. A. F.
2. LOCATION (Cecds.alea so 3t4,O

HYDRANT FUELINO SYSTEM Is. MANUFACTURERS DESIGNATION OF DRILL
3. ORILINO AeENCV CML 55 ( F700)

SUUTHWESTERI4 LA0RATORIES
IS. rOTAL NO- OF OVER. OIITUflO UHUISTUAUD

4IOLE NO (A. * , .ffi4 ,IflI euRDEN SAUPLES TAKEN 2 0
ass III. HA—1177 Ia. TOTAL PlUMBER CORE MOlES ——

S. NAME OF DRILLER
SHELBY IS. ELEVATION GROUND WATER **

IS. DATE HOLE
f.tI•T.cAL DINCLINED 064. mow scar. H/I2/58

I?. ELEVATION TOP OF 140CC ——

6. DIRECTION OF ,4OLE .r**YtD COMPLETED —

7. rnIcKMESSOFOVCRBURDEM [Lu
/ .0 II. TOTAL CORE RECOVERY FOR SOPPING

S. DEPTH DI4ILCEO INTO ROCK IS. SIGNATURE OF IKPCTQN
S. TOTAL OEPTPI OF HOLE 20.0 (
CLEVATIOIII DEPTH LEGEND CLASSIFICATION OF MATERIALS % CONE BOlt OR REMARKS

(De.s,lpljaU RECOJ. SAIáPI.t (DflhI.r.4 IMIS. —— Ion, Dl
CRY NO- ndwlrS. Nit.. It .InhtIc.IW

A • I

i. frac watar t
dcpth.

-

-
—24 hour water check

I iole.

2) JARS

A) 12.0'

B) 20.0'

3) DRILLING

0.0 — 20.0, 8" ho1lo
stClo auger.

3' i-.d. shelby tube
advanced to depth.

0.0 to 0.1

ASPHALT, 5ood onditjon

0.1 to l.O

CRAVEL—FILL. fine to
course grained, anulur,
loose, moist, sandy
throughout. clayev,
tan Lu ,jeht brown.

+1,0 to 13.5—

CLAY—FILL, low to medium

plasticity, soft to

stiff, moist to wet

along basal sectthn
colcareous with CaC3
nodules throughout,
tan to light brown.
dark era', hydrocarbon

staining @ 6.5—7.5'

13.5 to 20.0

CLAY—SHALE, tan to rust

to olive gray, badly
weathered throughout.
no visible hydrocarbon
SLaming.

T.D.—20.O'

ENG FORM 1836 PREVIOUS £OITIOUI ARE OSOLLTEMAR11
PROJECT HOLE NO.



h01. NB.
I DIVISION IINSTALLATION ISHCET

DkILLW4G LOG SOUIJEiT CIIN I-0kl' WOL-1' II 1o SHEETS

I •ROJtCT
CARSWELL. A.F.8.

YlM

TO. SIZE ASOrVPt OF S"HOLiQW S1'EM AUG1m
II.

—
13. SAITUFACTURERS DESIGNATION OF DRILL

CtIE S5(F700)3. DRILLING AGENCY
SOIITI-IWESTERN LAISORATORIES I). TOTAL NO. OF OVER- I OISTI9SS€D UN5IISTUSSSD•URDLM SAMPLES TAKEN I —4. HOLE NO. (A. S.n •.sInJ till.!. 05 8A— 11 78

S NAME OFI.R It TOTAL NUMBER CONE BOXES ——

IS. ELEVATION GROUND WATER

4. DIRECTION OF ROLE

flRTICAE DINCLINEO DES. PRONVERT.

ISYARTED COMPLETED
IS. DATE HOLE 8/12/88 8/12/88
*7. ELEVATION TOP OF HOLE ——

1 THICIOIESS OF OVERBURDEN 1 3.0
4. DEPTH DRILLED INTO ROCK 7.0 IS. TOTAL CORE RECOVERY FOR BORING S

IS. SIGNATURE OF

/7L_.I. TOTAL DEPTH OF HOLE 20.0

LEGEND
CLASSIFICATION OF MATERIALS I SCORE

(D..cnpei.J RXCOII.
LIlY
•

BOX OR
SAMPLE

NO.
I

REMARKS
(O,UIuIa ,.. I.... *pth.i

SWflIS .Is. IS .InhiicaiSi
ELEVATION DEPTH

0.0 to 1.5±

GRAVEL—FILL, fine to
coarse grained. angular,
loose, moist, very sandy
throughout, Clayey,
tan to light brown.

1.5 to 13.0±
CLAY—FILL. low to mediuri
plasricity. soft to
stiff, moist, sandy.
tan to light brown.
dark gray to brown
hydrocarbon stains
noted to 8.0'+

— sCattered
staining noted below
8.01 to depth.

13.0 to 20.0

CLAY—SHALE, tan Co rust
to olive rav, budlv
weathered chroushout,
.cattered hydrocarbon
stains noted throughout.

T.D.—20.0'

ENG FORM 1836 PREVIOUS EDITIONS ARt OBSOLETE.
MAR TI

I ) tree water encounror
at 18' below grade.

— 3 days later water
lavl taped at 15.5'
below grode

2) JARS

A) 12.0'
b) 20.0'

3) DRltl.ING

0.0 — 20.0, 8" hollow si
auger advanced to

depth.

3" i.d. shelby tube
advanced to death.

Ii

PMO,ECT tROLLs0.



t4. N.. h —I 1 "
IDIVISION

DiILLING LOG DUi,SPEiH
INSTALLATION 13tCT 1
FOif 0Th Ion SHEETS

I. PROJECT

CA FSdELL • A • F • B.
ZThcnr los (C.adasaI..

.0. SIZE AND TYPE OF SlT_ *Ik

HYflRANP PIIFT.TNC. YcIi IS. MANUFACTURERS DLSIGNATIONOEOUILL

'7Oo)3, DRILLING AESCY
SOUTHWESTERN LABOHATORIES . INC. NO. OF OVEN-

BURDEN SAMPLES TAKES 1 04. HOLE NO. (A. .i.*. — e.n uu.I
8A—1i?9

:

S. NAME OF OISILLER

S.-tELBY

Is. TOTAL NUMbER CONE BOXES ——
**15. ELEVATION ONOOND lATER

4. DIRECTION OF HOLE

vA.srlcal. 01MC1.1Mt0 DES. PROS lENT.

STARTED !_tLttt0IS, PATE HOLE ti/i h/i
17. ELEVATION TOP OF HOLE ——

'7. THICKISESSOF OWERSUROEN ——
SB. TOTAL CONE RECOVERY FOR BORING — —

S. DEPTH DRILLED INTO ROCK —— IS. SIr.NATURE OF IHPECTOR
1. TOTAL DEPTH OF HOLE 4. '

ELEVATION

S

DEPTH

s

LEGENO

c

CLASSSFIC*T1014 OF MATERIALS
(O_.GtPSIa.j

d

%CONt
aECov.

CRY.
BOX ON
SAMPLE

NO.

REMARKS
(DnJt.na g_,. —— IOSS. depth .1

eeaMtI.. 044., II .iiaIIlc.iwi
—

7

0.0 to l.5t

GAVEL-'lLL, fine to
coarse grained,
angular, loose, mois
sandy, clayey,
tan to light brown.

1.5 to L1.,t

CLAY—FILL, low to
medium plasticity,
sot't 'to stiff,

moist5 calcareous
with CaCO nodules
throughou, gravelly
tan to light brown.
dark gray to brown
hydrocarbon stains
noted throughout.

T . • —4.5'

i) no free water
to depth.

2) JAt'S

A) 4.5

I)

3) DILLINU
0.0 — 4.5, d'
hallow stars auger
refusal at top
of buried utility

Drill rig offset
2.5' due west to
8.t—l179(A)

MAR71 8 36 PREVIOUS EDITIONS ARE OBSOLETE.
PNO(CT ROLE ISO.



GRAVEL—FILL, fine to
coarse sroined, angular
loose, moiSt, sandy.
clayev, tan to lielit
brown.

+
1.5 to 3.0—

C1.AY—E[T.L, low to Iw.djIun
plasticity, soft to

stiff, moist, -calcjreous

with CaCO3nodules
acaEtered throughout.

slightly 'rave1ly,
tan to lighr brown.

1'
3.0 to 4.0—

SANO—FILL, fine to coars
rained, loose, moist,
slightly clayev,
calcareo.as tart to light
brown. No hydrocarbon

staining. Strong
hydrocarbon odors notCd.

4.0 to l3.0
CLAY—FILL, low to mdiom
plasticity soft to stiff
moist. tan to light
brown. Hydrocarbon
staining @ 12.0.!l3.0'
lsdrocarbon odors not,d.

13.0 to 20.0
CLAY—SHALE, tan to rust

to olive gray. badly
weathered thrughoot,
scarrered hydrocarbon
StainU og notpd in sectinu

H.. N..
I DIVISION

DRILLII4G LOG SOUTHWESt EiN. •AO2ECT

CARSUELL, A. .B.

INSTALLATION

1URT UOgTR 1SHEETOF I SHEETS

SIZE ARO TYPE OF sr IIOLl.UW STEM AUGERTrtt1N SHOWN
12. MANUFACTURER'S DESIGNATION

CME 55(F700')

2. LOCATION (C..e.d.,.8fl or $iatjO
HYDRANT FUELiNG SYStEI

1. DRILLIN
StERN LA8ORATORIES

4. MOLE SO. (A. aa,._i 1 a..ai ni.1 8\ll7(A)

•. DIRECTION OF PIOLE

VERTICAL INCI.INCO Ott. FROIII VENT.

II. TOTAL NO. OF OVER. I'
BURDEN SAMPLES TAKEN I IJRStD

——

It TOTAL NUMOER CONE SOXES ——

Is ELEVATION GROUND WATER **
STARTED ICOMPI,tTED

I& DATE HOLE 8/12/88 fl 2/Sd
17. ELEVATION Top OF HOLE ——

7. THICKNESS OF OVERBURDEN 1 3 .0 ——
IS. TOTAL CORE RECOVERY FOR BORING S

IS. slosArunc OF INStQfOIl
y

4. DEPTH DRILLED INTO ROCK 7 .0
I. TOTAL DEPTH OF HOLE 20.0

ELEVATION

S

DEPTH LEOENO
I I

CL*SSIFICATION Or MATERIALS I s coat Isox 'on
(O..alpO_i) RECOV. SAMPLE

I tRY NO.
• I

REMARKS
(DflhlM$ ta• —w loSe. Sep01 offln .40.. 44 .IISUSIC.WI

0.0 to t) no free watur
enIountred to depth.

— 24 boors later bridged
in L 1it'-.dry.

2) JARS

A) 12.0'
B) 20.0'

3) DRILLING

0.0 — 20.0, 8" hollow
stem auger
3'i.d. shelby tube
advanc.d to deoth

[NC FORM 836 FHEVIOuS
MAN U

T .0 .—20.0'

EDITIONS ARE OBSOLETE-

-- — --
HOLE NO.



H,t. N..

DRILLING
I DIVISION

LOG SOUTHWEST ERN
IMITALLATION

FORT WoRld
tIMELY

oF SHEETS
I. PROJECT IC. SIZE AND T'Vfl or .r 8"HQLI.OW St EM AUflER

CARSWELL.
2. LOCAFI

A.F.8. CLEVWLJ
—dyDTEM Ii. MANUFACTURERS DESIGNATION OF DRILL

CbE 5(F7OO)Tha,I.i.tee,.cT
SOUTHWESTERN LABORATORIES - INC. ow

.0110kM SAMPLES TAKEN
I$TUR•

)4. HOLE NO... IIt• (A. .g..a on .ni ties.tlRAI 5_ 1 1 hO
.

IA. TOTAL MUMMER COME MOKESS. NAME OF

I DIRECTION OF MOLE

j)VflTIC*L DmNdL1N40 Ott. FROIO SOT.—
7. THICKNESS OF owEReunoeN 1 3. 7
I. DEPTH DRILLED INTO ROCK 6.3

IS ELEVATION GROUND WATER **
.1ARTEO 1C0.FLITW

It. DATE HOLE d/15/88
17. ELEVATION TOP OP MOLE ——

—_____________________________________
IS. TOTAL CORE RECOVERy FOR 000IS&_._ S—____________________________________
II. SIOMArUHC OF Is,5PçTOR

k'J'JAf/ Z"TS. TOTAL DEPTH OF HOLE 20.0

DEPTH LEGEND CLASSIFICATION OF MATERIALS t CORE ON
RECOV. ISKIOPLE

(NY NO.

REMARKS
(OtliI.n 1.., —— Ia.. 4SpIA .1

....sIarM4, etc.. IS .InidIcaiV

1) free water encountC
@ 16.0' below erade.
—24 hours later waLer
level taped at 14.0'
below grade.

2) JARS

A) 12.0
B) 20 I

3) DRILLTNG

0.0 — 20.0, 8" hoflow
atm auger.

311 i.d. shelby tube
advanced to detth.

aEVArIoN

NG FORM 1836 PREVIGOS
MAR 71

+
0.0 to 1.2
GRAVEL-FILL. fine to
coarse grained, angular
looa. moiSt, sandy.
clyv, tan to light
brown.

1.2 to 3
CLAY—FILL, iou to mCd inn
plasticity, soft to
stiff. moist slightly
aravelly, caitareous
with CaCO nodules
throughou, 1iiht
brown. scattered
dark gray hydrocarbon
Stains noted throughout.

3.0 to S.5t

SAND—. fI to

coarse grsined, loose,
moist, clayev, calcoreon
tan to light gray.

+
5.5 to 13.7—

CLAY—FtL1.1low to niedium

plastie.it', soft To
stiff, moist, calcareoua
with CaC0 nodules
throuohou, tight brown
to ran. scattered
hydrorarhon staining
noted in section.

13.] La 20.0

CLAY—SRM.E, tan to
rust no alive gray,
badly wat.hesd
throughout, scatrered
thi badly weaLhetd

limestone Seams noted
to depth; scattered
dark gray to brown

hydrocarbon atainiug
Eud along fracture
Olanes.

TO.—20.U'

eli

EDITIONS ARE OMSOLETE-
•ROJCT 110.



H.i.N.. 3A—id1
I DIVISION

DbdLUNG LOG SOUTHWESTERN

SKEET 1INSIALLATION
Fog'r WORTH 1

I PROJECT
CAR SW ELL. A.F B.

10. sez AND TYPE OIR NIT 8"1IOIJ.OW STEM AUCF.R

I2MAILUFACTUREN'S OESIONATIOH OF DRILL
CE'EE 55(F700)

,. .
mURDER SAMPLES TAKEN ()—

2, LOCATION (Cod.,ad.. or StSha
NYHWART FIIl7 TNC. YST7.I

LORILLINGAGEIICY
SOUTHWESTERN LABO'rORTEs. INC.

& HOLE NO. (A. .s,, *.i eli.!.l .i• NA— 1181
S. NAME OF DRILLER

SHELBY

IA. TOTAL NURSER CORE BOXES ——

IS ELEVATION GROUND WATER **
4. DIRECTION OF SOLE

Ev.nncst. DINCLIHED 0%G. ..vnv.
I STARTED I COMRI.ErE0

to. DATE HOLE 8/15/88 8/15/88
77. ELEVATION TOP OF HOLE ——

'7. THICKNESS OF OVERSUROEN 12.9 IS. TOTAL CONE RECOVERY FOR SORING —— S
I. OEPTH DRILLED INTO ROCk 7 1 IS. SiGNATURE OF
S. TOTAL OEPTN OF HOLE 20.0

ELEVATION' DEPTH LEGEND CLASSIFICATION OF MATERIALS SCOft SON OR REMARKS
(Osec.ógiapJ RECOW. SAMPLE (Oroisas 1.. —— JO... .100db 04

ERY NO. sAttrSna, •ts.. Là .4,UIIC.fl4i
h , • I

1.)
no tree water

encountered to clench.
—24 hours Liter brideed
in @ 12.5L.dry.

2) JARS

A) 12.0'
5) 20.0I

3) DRILLING

0.0 — 20.0, 811 hollow
stem auger.

JII i.d. shelby tube
advanced to depth.

+0.0 to 1.5—

GRAVEL—FILL. fine C)
roarse raned, angUlar.
1oos, moist, clavey;
sandy. lieht brown tu

1.5 to

CLAY—FILL, low to medium
plasticity, soft to

stiff, moist, calcareous,
with CoCO, nodules
ihroughouL tan to LLiht
brown, hydrocarbon
Stamina noted

4,51 to depth.
Hydrocarbon odors noted.

+2.2 to 10.4—

SAND—FILL. fine to
coarse grained, loose,
taoist, very clayes'

throuout, calcareous,
gravetly throughout,
ton to liaht brown.

10.4 to lJ.St

CLAY—FILE., low to medium
olastjl'it',,, soft ro

srjff, wet, hydrocurbun
stainine not,ld.

12.5 to 20.0
CLAY—SHALE. ton to rust
to olive cray, badlv
weathered, scattered
thin, badly weathered
limestone seams notad
to depth; hedrecarbort
stdining noted

thruIghout: very strung
srainins 13.s '—16.0'

T .0 —211.0'

7:

—

ENG FORM 1836 Pws-vous rotORs ABE OSsoLrrE KOLCMQ.



12.0 to 13.0 - ndiuzn pias'
ticity, niun stiff, tu 1
odor, silty, wet, yellow
brcn to black.t — ndiu plas-
ticity, stiff, sandy, fue.
odor, nist, brown to bla k.

18.0 to 20.0 - rritum pias-I
ticity, rr1iut stiff, ver' sandy
to gravelly, fuel cdor, wt.
brown to black. I

Ssup1cS T1.k.n

12,0 tret (1) jar
20.0 feet (1) jar

Drilling lkthod

DIlLLh-C. LOG
O,Vll.IO$ IINITALL.ATI1N SHL(r

I.
I. Po4OJCT

i',-drcut L-Usd LI
LOCATION (CqacJa,.I.. *. $iaIIu&

Slit Q ry1 ar-f a
ccoAyao.eLcvArossHo.Hn-uMu

Carwrll AFB
'"iI.:

U. TOTAL . OF Oflfl. ino UNQISYUM*LO
wowots S*sPI.tS rANCH

—

DRILLING ACNCy
Southwestern

- -

naera.ng
• HOLE SO. (¾ eh. — e.—.' '°. °' noel

8A—1182
-I- 5AL OF DNILLCR

IXU9 Sht.dby

IS. TOTAL HUSUCH CONC SOXES flOflEa

IL tLEVATIOS MOUNO .ATL.H At

a. OIRCCTIOS OF HOLE

VCSTIC*L DIr*CLINtD 0. Fluos VENT.

.T*KTI.O lCQPPTO
15. DATE HOLE 11 lir 88 11 Aug 88

— LI. TOP OF HOLE
I ThICKNESS OF OVCRSMAOEN 20 0

0.0•. 0L1T5 DNILLLD INTO HOCK
Is. TOTAL Cone ktCO\ItHY FOR NOSING

IV. SIGNATUNL Oh ISSI').Cl OH

> (
S

N. TOTAL DEPTH OF flOLt 20.0
ELEVATiON DEPTH

S

LEGENO1
CLASIFICaTIOSAFSATLI4.&LS

.hY NO.
i. g

Zn.us,as,.. ads.. IS •IaahIlCardJ

At .211 4' k/t4C.
7.3

0.0 to 20.0 Continuous
Flijht Aurer.

0.0 to 2.0

G.M (FILL) - ufium plas-
ticity, medium stiff, call
sandy, iroist, brown.

2.0 to 3.0

SAND (FILL) — nsdiurrt dense,
fine to medium grained,
noiSt, yellow brown.

3.0 to 8.0

CLAM (FILL) — teidium to b.igt
plasticity, stiff, cole., sandy,
irist, brown to black.

8.0 to 12.0

SAND (FILL) - dense, fine tL
medium grained, fuel odor
wet, brown to black.

12.0 to 20.0

EsG FQ,u 8 36 •iou CDI TICIIS An. O.SOLCTL.MAR,'



1.t$LLIG LOG
0IJIiION INSTALLATIOS LV

Jrrli IO
IPROJtCT

Nydrnt in. Sytei
2. LOCATIQiR (Ce..njs..i.. C,

CrrwL1 AFE

i.e. sizt AND yyI.t Ofr dir t

Tó.ThRie.e.
DHILLIMr. AiSENCY

Southwestern Enyincr1ng
4. HOLE 140. (4. .he...I a, e.n. tlil.I

8A—1183
S. HAMS OF DRILLER

Doug Shelby

-
TOTAL 1i O214. IO
SUROLK £APLLS TAALH 7 3—

14. TOTAL NUNbtJl C.)Ht .eOXt.S flOL'LQ

l. L4TIOR OURD WATEK **
..OI14ECTiOHQNOLC

- -
VLNTICAL

flYAlITLO COMPLETLO
I.. OAT.. PIeCE 11 Aug 88 11 AUg 88

). THICKNESS OF OVENUMNOEN 13.0 I?. £LLVATION TOP OF HOLE

Is. TOTAL CO,45. HLCOVLNV FOR bONING S
•. DEPTH ONILLED INTO MDCX 0.0 14. $II,kATi4flj OF IHSI'ECTOH
4. TOTAL DEPTH OF COLt 13.0 - 7' rn/€ ._ /1 -
tLE4TIOH DEPTH CGEC0 •CTOMOFMATLH,ALL

(ThtCCNKS

' Dry Holu

12.0 feet t1
20.0 ft (1)

Drilli.ng

jrjr

dor

-ly

0.0 to 13.0

to — (reiliuni to hi.çj
plasticity, nUi.n stiff ti

stiff, caic., sandy, fuel
slightly aDist, brn.

2.6 to 5.5 - high plastici
stiff, caic., silty, sligh
rtist, black.

5.5 to 8.0 - ain to higl
plasticity, stiff, caic.,
sandy, ly, foist, yello
bro,jn.

8.0 to 13.0 - lo. to rediu
plasticity, rditu stiff,
weathered, li.niey, sandy,
caic., slightly nist, off
white to yello, brown.

13.0 - tLIY SHP.LE

0.0 to 20.0 Con tnuou

Flight Auger.

# Sairele was taken
at 12.0 only.

1

H

sG FOKM 1834 PNE'iOUSMA lfl I £DITIOS AlIt ObSOLETE 1*0CC NO.



I Olgislow IINSTALLATION

11ME(T
OaLLIG LOG I E'l• ccth °' 1

I. •MOJtCT IC, Slit 4.40 T'VPt 0*' Nfl S.Jdnt Fu1 ir, Svst1it
-3. LOCATION (C...euaas.. eq $I..I.an)

Cirse1 1 AFB LI.
(li•:

. TOTAL ... I 0JH. 114•TuMflG LeptOI•TUM•tO
SUNOEN SAMPLeS a,*tp*

U—

S OKILLING AGENCY
Southestsam Enqmeering

4. I4OLC *40(4. .1i.. a, e.sgn 11*1.1— LII. _)
SA—1184

I.. TOTAL MUMUEM COME UOttS flOfl.. WANE OF OMILLCN

ug Shelby II. ELCWATIOMGI*0U140**flK St
4. DIRECTION OF HOLE

VIMYICAL. DINCLIWED DEN. P1*01* VbI*T.

IT SHTtD ICOVLAT4Q
IS. OATt ROLE 11 Aug. 68 11 Aug 68
*7. ELEVATION TOl' OF P40CC

. THICKIIEfl OF OVERNUNDES .0
• DEPTH DHILLLO INTO SOCk 1 .0

IC. TOTAL COWL HLCOYLRY FOIl MOWING S
oF/I YtC TOM.,
. r,.._..S. TOTAL. DEPTH OF HOLE 6.0

..LEVATIOI4

a

DESYM LEGEND CLaSS,VICATION OF MATENIALS
(O.aceInja.J

%.CcAIE 004 OH
I4LCOV. S*I.#LE

CHY NO
•

.
.?' HEMANLS

—— I..... a.sa 0,nut, I115. etC.. II •IlflII'—MII

Dry holu

SLIInp1.S Taken

12.0 taet (U
20.0 tt (U

Drilling

0.0 to 6.5

cLAY

to 1.2 - n'ethum plas-
ticity, iied.un stiff, cal
,liniey, sandy, slightly
IFOiSt, broWfl.

1.2 to 5.0 - high plastici
stiff, caic.. silty, fl'tDjS
black to dark brown.

5.0 to 6.5 — ather sha
medium plasticity, medium
stiff, cab., sandy, slig
xmist, of f white to light
brown.

jar
jar

0.0 to 20.3 Continuous

Flight Auger.

($# Sle was taken
at 6.0, on top of
refusal.

tJ-y

—

HG 0bM 1836 P*4EIC5 EDITIONS A**EbIAI 7?
MOLE P40.



LOG 1
OlVISIQO IIflTALLATION

F''i ri.h
rIO. MO. 3---

SNt.ET

OF $flEETS
F.nOJtCT IO Lilt AND TP€ Of SIT *

Hydr:u'L F'u,1 inytin
LOCAl ION (Co.,4...... ., St.j..nJ

Crwei1 Ak13
1. DRILLING AGCNCV .

Southwestern Enqineering 13. TOTAL NO OF bI$TIJIIfl,O UNOI.rla.go
4. ROLL .0. (4. ho,. •.*,n jIaj SUNDER SARPLES TAMES 2 0

8A—1185
- —" 14. TOTAL NUSISLH CONS volts l'kOflU

S SASS OF DRILLER

Doug Shelby fl. ELEVATION GnGs,nD *rsn

S. DIRECTION OF MOLE IT ANTLO ICO..PLtTLO

YtNTICAL DINCLIIIED 0kG. FNOIS WEST. 11 Aug 88 11 Aug 88
II. ELEVATION TOP Of MOLE

7 THICkNESS OF OVERBuHOEPI 6.0 IL TOTAL COIlS HECOVEHY FOIl SORISO *

: :: :1.:
- . . CL*sS,F,C*TIOS OF MATERIALS %COM 00* CM .,t RE4MK3
ELEVATION DEPTH LIOLMO (D..c.wI_ HSCOV. SAMILL

• d • —

n

Dry Hole

Sip1es Taken

12.0 feet 1)
20.0 feet (1)

Drilling thcd

0.0 to 6.0

0.0 to — medium plas-
ticity, stiff, cale., san
liity, fuel odor, broF'n.

5.0 to 6.0 — low plasticit'
medium stiff, weathered,
iiy, slightly nist, ol
to off-white.

- LI2

jar
jar

ye

D.0 to 20.0 Continuous
Flight Auger.

R4# Sample was taken at
6.0' on top of rock.

=1
—

sG FOiu P5IO.JSMAN 7) EDITIONS ARE ObSOLETE.
MOLC IWO.



H.. N..
DIVISION

DRILLING LOG S0UTH11LST ERN
INSTALLATION

FliRT
UNSET 1

WORTh I0 SHEET$

PROJECT SIZE ..,.o 8"HOLLOW STEM AUGER

CARSWELL. A.F.B. n. DrUM
LOCAr ION (C.anjnu. o. Stallani

HYDRANT FUELING SYSTEM Il. M*NUFACTURCRS QESIGMATIOM OF ONILL
CME 55(F—700)

,. TOTAL NO. OF OwEN-
BURDEN EAMPLES 2 0

.

on,,,.e scy
SOUTHWESTERN LABORATORIES. INC.

4. HOLE HO. (A. .s, t...i. flUe!— I I 56
S. NAME OF DRILLER

SHEL?I

I.. TOTAL NUMBER CORE BOKES ——

II. ELEVATION GROUNO WATER **

4. DIRECTION OF HOLE

Ctv.n1I. DINCLIMED
I. DATE

lYSPITtO tCQSPLtTtO
HOLE arii/ss 8/11/58

fl ELEVATION TOP OF HOLE
——

7. THICKNESS OP OVEPSURDEN 3 .0 1$. TOTAL CORE RICOVIWY FOR BORING S
B. ULPTfI DRILLED INFO ROCK 7.0 II SIGNATURE OF MSKEC1OR

X k')/j.dy7tI. TOTAL DEPTH OF HOLE 20.0

ELEVATION DEPTH LEGENDI CLASSIFICATION OF MATERIALS I

(DsacelpdIwJ
SCORE 'SON OR
AECOV SAMPLE

SHY NO.

REIARINS
(Driilan. I. s.e.c Ma. JeJ.41I 04

W..11I11.. alt.. II .IEHIUSaIWI
a • I I

5

1) no tree Voter
encountered to depth.
— 24 hours later

boring taped to deoth—
dry.

2) JARS

A) 12.0'
83 20.0'

3) DRII.LING

u.0 — 20.0. b'hollow
atom auger.
3' i.d. shelby tube
advanced to depth.

0.0 to 0.1
ASPHALT. good condition

0.1 to l.St
GRAVEL—FILL. fju,. to
coarse grained, angular,
Loose, dry, clavey.
very sandy throLghout.
tan to Light brown.

1.5 to 13
CLAY—FILL, low to

medium plasticity,
Sort to Stitf. moist,
sli5htly aandv,
an to light brown.
dark gray to brown
hydrocarbon stains
noed throushout entire
s.-ct ion.

13.0 to 20.0

CLAY—ShALE • tan to

rust to olive ray,
badly weathered
throughout, hydrocarbon
staining noted
throuvhc,ut entire
s'ctiOn.

T.D.—20.l)

ENG FORM 1836 PREVIOUS EDITIONS ARC OBSOLErI-
PROJECT ROLE NO.



iI. N..
DIVISION

DILIJhG LOG S0UIHWESTIRN
INSTALLATION ISHEET [

kQRT WOgTh 1

. PROJECT
CARSW1L1., A - F . EL

Z LOCAi1W7CoeSnwn o,S,.gjcn)
EEYI)IIANT FIJELING SYSi IM

S. ORIL.NG AERCY

•0 AIO TYPE H0L1 OW STEM AU(ER

,s. cfc isfop. OF GRILL
rML S5(F700)

4. HOLE
LXBQRXTORTES•1 ••ti iIIl.* III. Iu

I). TOTAL .40. OP OVER. QttTVmb USD1 STUflSSO
•0•0514 SAMPLES TAKEN I 2 0.

14. TOTAL NUMBER CORE COXES
——

S. NAME OF DRILLER
SHLL8Y II. ELEVATION GROUND X.TEN **

5. DIRECTION OF HOLE

VEflTICAL DINCLINED DCC •flQS VERY.

STARTED ICOMPLST
ISDATEHOLE

I 8/17/88 dJl7/SH
37. CLEVArIGN TOP OF HOLE

——

7. THICKNESS OF OVERSUROEN ——

IS. TOTAL CORE RECOVERY FOR BORING —— S
B. DEPTH GRILLED INTO ROCK

——

It SIGNATUAC OF I

5. TOTAL DEPTH OF 140CC 20.0
CLASSIFICAY,QN OF MATERIALS SCONE BOX OR REMARKSELEVATIO.t DEPTH LEGEND RECOIl. SAMPLE (Dtiti.n. IS,.. *te I.... d.ptt. of

(fly NO. SsadñflS .10., if .4.nhiiC*,,I)• I

1) Fee water taped t
11 '— below 'rude.

— 24 hours later watCr
level t.pe1 at Y.2'
below tade.

2) JARS

A) 12.0'
B) 20.0

3) DRILLING

G'.O— 20.0, 8" hollow
Stem auger.

3" i.d. Shelby tube
advanced to depth.

-I-0.0 to 1.0-.

CRAVEI,—FTLL fine to
Coarse iricied, angular
loose, moist, very
sandy LhLoughout.
ciayev, tan to lieht
brewn.

1.0 to 13.0—

ClAY—FILL, Low to

mediw plastitity.
SOtt LI) stiff. mosc
to wet alons basal

seCtion, calcareous
wjtl CoCO nodules
throuehou, slihcty
gravelly, tan to Liaht
brown. No hvdroarbon
stains.

13.0 to

SAND. fine to coarse

grained. Loose, wet,

very clavey throughout,
Calcarenus tan to
light brown. No trace
hydrocarbons not.d.

16.5 to 20.0

CU\Y. (bordrUne .and)

low plasticity Soft,
noist, very sandy

throughout, tan to
lioht brown.

T .D.—20.0'

I

1( FOCU 1836

IT

14

4.

I
PIIEVbOS EDITIONS Ant OSSOI.LTE- - ---- I$OLI NO.



0.0 to
GRAVEL—FILL, fine to
coarse grained, angula
loose, moisr, clayey.
very sandy. tan to

light brown.

to

ClAY—FILl., low
nlasticitv, Soft.
moist. calcareous with
CaCO3 nodules
throughout, tan to
liht brown. No
li'droca'-bon staininG.

3.0 to 4.8
SAND, fine to course

'rainerJ, loose, mui't,
cla"ey. tan to roar.
hydrocarbon atsiOs
noted.

4.8 to 9.0
CLAY, low to medium
plasticity, soft to

stiff, moiat,

ton to light brown.
Trace odor hdrocrbo

+
9.0 to ILS—

SAND, fine to coarse
grimed, loose. wet.
tan to lihc brown.
Trace odor hydrocerbm

11.5 to 16.0

SAND. coarse grained,
dense, wet. gravelly
with pea size rsva1u
ited. ran to liGht
brown.

calcareous with
CaCO3nodules throughout

11 Free water at

below grade.

—3 hours later water
level taped at 9.7'

I(.sl. N.

O,VIS,Ofl
DRILLU4G LOG SOUTHWESTERN

INSTALLATION

matFORT Wh11TII o se-rs
I. PROJECT ía. size ant TYPE OF SIT H"HULIU'4 STEM AUGER

CARSWELL. A. F . H -

Z LOCATIO
kiM

IS. N*MIJFACTUREMS OI&NATION OF DRILL
CME 5SF7O0)

IS, TOTAL NO. OF ovER. STUSMtO UNDISTUMflD
•IJROLN SAMPLES TAKEN 2 0

3. DRILLING AGENCY

SOUTHWESTERN LABORATORI ES
A SOLE NO. ('A. •I.., •.*l4

...S m. BA—i 1138
14. TOTAL MUMMER CORE SOEES

——
5. NAME OF DRILLER

SHELBY IS. ELEVATION GROUSe WATER

S. DIRECTION OF MOLE

flYcaricaL D,NcI.tsco On. •aosv.ar.

7. THICANESS OF OVERBURDEN 16.0

jsrafltD JCuMPLETCO
IL OATE HOLE 8/18/88 8/18/88
I?. ELEVATION TOP OP HOLE

——

——
IS. TOTAL CONE RECOVERY FOR ORING S

S. DEPTH DRILLED INTO ROCk IS. SIGNATUHE OF I

!/,L4cI,c t7). TOTAL DEPTH OF HOLE

ELEVATION

.
DEPTH

b
LEGENOl

CLASSIFICATION OF MATERIALS
(O..c,Jpflae)

d

SCORE l'UOX OS
RECDV. ISAMPLE

ESY SO.
I

REMARKS
(Ordon.g ia., ..,g., i.. g•p,p. .1

El.., (1 .,,i..e
•

as.

a

-it—.

2) JARS

A) 12.0'
B) 20.01

3) DRILLING

0.0 — 16.0' hollow
stem auger refusal
at interpreted to •t
limestone primary.
3" i.d. shelby tube
advanced to deprh.

T.D.—I6.0'

EP4C FORM 1836 PREVIOuS EDITIONS ARC OBSOLETE.Mali 7!
PROjECT ROLE 110.



0.0 to l.2

GRAVEL—FILL, fine to

coasse grained, engulor
loose, moist, sandy.
clayey, tan to light
brown.

1.2 to 2.7±

CLAY—FILL, low p1aricl y
soft, moist, sandy,

throughour calcre'us
with CaCO nodules
throu'hou, tan to ugh
brown. No ti-are

hydrocarbons.

2.7 to 5.2±

SANO. fine to coarse

'raied, loose, moist,
clayey, tan to rusL.
No rrac hydrocarbons.

5.2 to 8.5±

CLAY, low to mediou
plasticity, soft to
stiff, moist. sandy.
calcoreous, Ian to
light brown to light

+8.5 to 13.0—

SAND, fine to coarse

stained, loosa,.rnoist
to wet along basal
section, Clavey. tan to
rust to light brown.

ii .0 to 16.5

SAND. coarse grained,
dense, wet, gravelly
with pea size rave1s
throughout. tan to lighi
bruwn. No trace
hydrocarbons -

TJ).—16,5'

DIVISION
D(ILL1$G LOG

1
sout Si'uN INSTALLATION ISHECT

lORT WOI1TIi oF I SHEETS

I. PROJECT

CARSWI'LL A.F.B
'0- SIZE AND TYPE OF SITi"HOF I aw iii 'IJCFR

ATIJMIRttTTNSHOUi7Y*s?L)
2. LOCATION (C00,d...... or

HYDRANT FHPI T1U. evc.FPU Ii. MANUFACTUREWS OESICNATION OF DRILL

CME 55(F700l
IS TOTAL NO. OF OVEN. IO.SURSE0

UROEH SAMPLES TAKEN I 2 0

3. DRILLING AGENCY
SOUTHWESTERN LABORATORIES

4. HOLE MO. (A..a. . ..*,j rut.1
8A—1189-

S. NAMI OF DRILLER

SHELBY

14. TOTAL NUMOER CORE VO*IS

IL ELEVATION GROUND WATER **
S OIMECTION OF HOLE

cXwtnvca.. DINCLINE0 ocs. ,.o VERY.
BYARYCO CONPI.CTCO

IS. DATE HOLE
18/18)88 N/IN/RH

I?. ELEVATION TOP OF HOLE
7. tHICKNESS OF OVERBURDEN ——

IS. TOTAL CORE RECOVERY FOR BORING —— 3
S. DEPTH DRILLED INTO ROCK ——

IS. SIGNATURE OF
S. TOTAL DEPTH OF HOLE 16.5
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS 1 CORE BOX OH j REMARKS

CRY NO. ..Sfln4 Ste.. II .SSnIt,c..$h(O..cflpOSn) RECOW SAMPLE (D,fl$Ijnj ,, t.4n I.... d.p4fl of
•

1) Free water @ 12'
below erode.

3 hours later water
level taped at 9.5'
beLow grade. borino

suhseouentlv collapsed
at 9.2'

1) JARS

A) 12.0'
B) 16.0'

3) DRILLING

0.1) — 16.0 8' hollow
step, au'er to top

of interpreted
limrone refuwsi.

3" id, Shelby tube
advanced to depth.

NG FORM 8 36 PREVIQItSMAR71

I-
IPHOJECT II,OLENO.

EDITIONS ARE OBSOLETE I



— 1.7 to

CLAY—FILL, low plasticir
— soft, moist, sandy

throuhout, calcarous
—

withCaCU3
nodules —

throughout. tar' to light
brown. No visible Lracu —

— hydro"arbons.

3.5 to 6.5
SAND, fine to coarse
grained, loose, moist.

=— very clayev, tan to —rust. No visible trace
hydrocarbons.

— 6.5 to S.8 —

— CLAY, low to medium
— plasticity, soft to =stiff, moist, tan to
— light brown. No trace —
— hydrocarbons.

4.1. N..

IOIVISION
DMILLING L SOUTHWESTERN

INSTALLATION IsnceTl
F' RT WORTH 0,rc-F

CARSWEI.l,. A.F.B.
L.LOCAT ION (C.ald...gn 0q SI.tI.v,)

HYDRANT FUELINC SYSTEM

, r., o, "HULL1W STEM AUGFR
I ELdATIWTTUV
IS, ARaFACTU DES, OIl OF ILL

CME 55 (F700'[
I). TOTAL NO, OF OVEN- IN0tN SAUFLCS TAREN

:

5. DRILLING
S0UTHWSTERN LABORATORIES

.. I4OCF N0 (A. s.,.., .. ..n. no.1
NA—1190

.
IS. TOTAL NUUER COME SORES ——

rrc oF DRILLER
SHELBY is. ELEVATION GROUND WATER ——

S. DIRECTION OF HOLE

DmMNt0 Da.F.O'dtI,T.

7. THICKNLSOF OVERBURDEN 15.5

ISTASTSO COMPLETED
IS. DATE HOLE I 8/is/ba s/la/sb
I,. ELEVATION TOP OF HOLE ——

——
IS. TOTAL CONE RECOVERY FOR BONING S

5. DEPTH DRILLED INTO ROCIC ——
It. SIGNATURE 0

TOTAL DEPTH OF HOLE 15.5

LEGEND

'
CLASSIFICATION OF MATERIALS(Dpj4pJ

* CORE BOX OR
RECOW. SAMPLE

ERY NO.
• I

NENAMIIS
(O,Uh.a IS... St Se. SeP01 .1

n.uw,kw Sa, ii .Ajnaiic.iS
I

EI.EV*TION DEPTH

0

0.0 to
GRAVEL—FILL, fine to
coarse erained, angular,
loose, IUist, very sandy
throughout, clayey,
tan to light brown.

1) Fre 'dater at
12.5— below grade.

—inunediatly after
drilling water level
Laaed at 9.5' below
grade. Hole collapsed
at 9.0'

2) JARS

A) 12.0'
B) 15.5'

31 DRILLING

0.0 — 15.5, Hollow ale:

auger refusal at Lou
inverureted top of
limeatone primary

3" i.d shelby Lube
advanced to depth.

a- —

8.8 to [5.5

SAND. coarse rained,
dense, molar to wet aloOF
basal aecrion. gravefly
with pea size gravels
throughout, tan to llehr
broun. No trace hydrocarl

T.D.—15.5'

)flS.

I
E14G FORM 1836 PREVIOUS EDI1'IOI4S ARC OBSOLETE.,.ae ,,

PRQ.CCT
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IHOLC 1.0.



0.0 to

GRAVEI.—ETLL. fine to
coarse rairied, angular
loose, moist. sandy.
Clayey. tan to ljehc
brown.

1.2 to 1l.5

ULAY—FILL, low to
medium plasticity.
soft to st2ff. moist to
wet along basal zone,
calcare'aus with CaCO3

nodules throughout,
tan to light brown.
prominent hydrocarbon
staining 6.5'—8.0';
hydrocarbon odors S.0
11.5'

11.5 to l2.S
SAND. fine to coarse
grained. loose. moist-

wet, light brown.
hydrocarbon stains
throughout.

12.5 to 15.0

GRAVEL, fine to coarse

grained. angular. dnsu,
wet, very sandy
throochout, light brown.
dark gray to brown
hydrocarbon staining
staining throIngh'ut.

1 Free water at 10.5'
below grade.
—24 hours )ater water
level taped at 8.2'

below grade.

2) JARS

A) 12.0'

b) 15.0

3) DRILLING

0.0 — 15.0. 8'

stea au'er.

3' i.d. shelby tube
adyanned ro depth.

1.1. N..
I DIVISION

DRILLING LOG SOUTHWI.STF FF'I JO8TH l0 SHEETS
I. PROJECT SQ SILL AO TYPE OF SIT H' IIO1,T (}1jfllH \LJCFR

CRSWELL, A.F .8. ,. oE bI7TM L)
2. LOCATION (C.__d.n#a. or

NYDgANT FUELING SYSTE14 z. NUFACTURERS DSIGNATION OF DRILL

S 001 LINO AOLIICY CHE 55 (F700)
SOUTHWESTERN LA8ORATORIFS

IS. TOTAL NO. OF OVER- jOSEVUMaD UNOISTURSID

& HOLE NO. (A. .1w. a. *n**S titt.l •000CM SAPLES TAKEN 2 0
a— HIS ——

8A —1191 ——
IS. TOTAL NUMBER CORE BOXES

S. NAME OF DRILLER Ak
ShELBY is. civnr,o,. GROUND WATER

rAnTED CO.LtT(O.DIRECTION OF HOLE IS. DATE HOLE
VERTICAL D.NCLIH.P DU.FROMVERT. 8/17/88 8II7/Hk

*7. ELEVATION TOP OF HOLE ——
15 07. THICKNESS OF OVERBURDEN .

IS. TOTAL CORE RECOVERY FOR WOOING —— S
S. DEPTH DRILLED INTO ROCK

——
IS. SIGNATURE OF IN

5. TOTAL DEPTH OF HOLE 15,0

CLLV*TIOII OLPTI4 LEGEND

a

CLASSIFICATION OF MATERIALS SCORE luox OR I REMARkS

(O..czgpfl., RECOV lS*SPI I (DtIJInn 1.., 3eV See. d.Pdñ 0!
CRY HO. n.41,*.. tIC.. II .EgnitlcenV
• I

I

-1

hollow

ENC FORM 1836 PREVIOUS CDI TIONS AleC OSSOLUTE
PROJECT HOLE NO.



1.2 to ll.Ot
—

CLAY—PILL,low to
— niediwn plasticity,

soft to stiff, moist
to wet along basal

— Section, calcareous
with CaCO nodules
throughou, tan to

— light brown. Dark
gray to brown
hydrocarbon stains
throughout.

11.0 to 14.5

s.o, fine to coarse
— ,rained, loose, wet,
- tan to rust. Strong

hydrocarbon staining
noted throughout.

M.I.N.. 4—1q2
I DIVISION

bRLL1sG LOG S0UThESThiN
INSTALLATION I SHEET 1
FOh'r .Ux1h IOF
m $fl •$Q fl• nOLlCw rrjl AuuaI. PROJECT

OR5IELL, A .F.B. ,i. oAToNZrEvylwL
S. LOCATION (Codinatn 0e314iw.)

HPIN9' '1TbT TN SY IS. MAMUFACTUICRS DESIGNATION OF DRILL

cc ( w'7pp)
I). TOTAL 110. OF OVER-

SUHOIlI SAMPLES TAKEN 2 0

3. DRILLING AGENCY

SUUPH.IESTERN LA..B0RAT0RI1S • INC.
4. HOLE NO (A. .b..ns,flhI.. •II•I BA—1192,

S. NAN OF DRILLER

S-iLBY
It TOTAL NUMBER Con. BOXES ——

11 ELEVATION GROUND WATER **
4. DIRECTION OF HOLE

VERTICAL DINCL.IHCD DEC. FROM VERY.

ISTANTED COI&PLWTCOI. DATE HOLE 8/17/88 8/17/88
7. THICXMESS OF OVERBURDEN 11-t. 5
N. OEPTM DRILLED INTO ROCX

Il ELEVATION TOP OF HOLE ——

IS. TOTAL COME RECOVERY FOR BORING S
IS. SIGNATURE OF I

S. TOTAL DEPTH OF HOLE 14.5
£LEVATII.Il4

a

DEPTH LEGEND CLASSIFICATION OF MATERIALS
(D.aceip.J.n)

4

SCORE
RECOV.

tHY
•

HOE OH
SAMPLE

MO.
I

REMARKS
(Drill,,.4 Ia.. 5.st IC... d.,tj. .1
..asjrla. at... It .,dnhtI.M.

S

0.0 to

GRAVEL-FILL, fine to
Coarse grained,
angular, loose,
moist, clayey, sandy,
light brown.

1) "ree water at
10 — below grade.
— 21+ hours later
water level tapecat 8.6' below
grade.

2) JARS

A) 12.0'
8) 14.5

3) uiLt.Ii'U
0.0 - 14.5, 8
hollOw stein auger
refusal at top of
interpreted
limestone.

3" i.d. Sneloy
tube auvancea to
depth.

T.D.-14.5'

NG FORM 1836 PREVIOUS EDITIONS ARC OSOLETE- 1 ROLE 140.



Ko. I4. '.. — .. -
DIVISION

DkILLING LOG
I. PflQJECT

IIRSTALLATION ISHEET £L: -:c1 IOF 1 SHEET5

13 SIZE AND TvIt OF SIT c"i-TjLt1d Sj'r..
Oi k S .1 LL . . ri.

2. LOCATION (Co.ord...I.. or St.jjoaj
hYDRANT ?UELING SYSIEl. U. MANUFACTURERS DESIGNATION OF DRILL

Ci.JL 55 ( nOD)). OHILLING AGENCY

flI'THn!'PFRN LAORAP(RTF 1Nf. •s. rOT. "0. o obr- I°'.ISt UNOIRTURPED
BURDEM SAMPLES TAKEN 04. lOLL NO. (A. *.... a, ..1n4 IIfI.

8A —L1fl
SHAME OF DRILLER

SHF'LY

II. TOTAL NUMSLR CONE MOSES ——

It. ELEVATION GROUND tATER
. DIRECTION OF HOLE

VERTICaL DINCLIMED DES. FROM VEST.

STARVED ICOMPLETED
IS DATE HOLE jd/1 7/88 /1 7/88
Ii. ELEVATION TOP OF HOLE

7. ThICKNESS OF OVERBURDEN 14,1+
• DEPTH DRILLED INTO ROCK ——

——

IS. TOTAL CONE RECOVERY FOR PORING —— 1.

II. SIGNATURE OF •NSflC(O
I. TOTAL DEPTH OF MOLE

1 24 l
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS(O..ai) SCORE

RECOW.
ER?

00* 00
SAMPLE

SO.

REMARKS
(DvdIug Ia... .44.. I.a. Sep11. .1

aSt.rdas .tt, ii eI5IIailcaflI
S E • I

1) 'ree ter
measured, at 11—
below graue.
-24 hours later

water leyej. tapes at
d.' below rse.

2) JARS
A) .12.0') 14.4'

3) Oh1L1.IiG
0.0 — 14.14, •
hollow stem aur
rei'usaJ. at top of
interpretea
limestone prim..ry.
3" i.d. shelby tub
ad,var.ced to depth.

tl
--

.9
0.0 to 0.9

= GRkVEL—PILL, fine to
= coarse grained,

angular, loose, mOisl
— very sandy, clayey,- tan to light brown.

0.9 to
CLAY—FILL, low to
medium plasticity,

— soft to stiff, moist.
calcareous with

= CaCO nodules
— throahout, tan to

light brown.
scattered hydrocarbor
stains throughout.

— 7.0 to 8.0
= SAND. fine to coarse

grained, loose, moist
— clayey, tan to rust.

hydrocarbon stains
—: noted.

— .- +8.0 co 1..0—
CIY-.'ILL, low
plasticity, soft,— moist, sandy, tan to

— rust, hydrocarbon
= stains noted.

13.O-14.1+

GRAVEL, coarse
= rained, angular.
— dense, wet, very

sandy throughout,
light brown.

—

—1 _______
ENG FORM 3936 PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT HOLE NO.



K.. N.. a- —

1) rre water at
11.5'— below grade.
—24 hours later
water level taped
at 6.7 below a1e

I DIVISION
DkIL.L$G 1..OG I

I

INST*LLATIO*
1514111 1k] .,--!- OF j SN

I. PROJECT

CAR3Wr.LL, A .F.ii.
tO SIZE AND TYPE OF UIT .JLr(
II.

Z. t..OCATIOU (Cead*..o 4,StadjonJ
HYflFA NT F1TFLTN1 SYT}•'t IS. NANUFACII.IRER'S DESIGNATION OF DRILl.

CE 55 (700)S. ORILLIAD AGENCY

SOUTHWESTERN L1BORADR IES II. TOTAL NO- OF OVER. ISTUOW UHO)trUfl
BURDEN SAMPLES TAKEN 2. 0-—

It TOT AL NUMBER CORE BOXES ——

4 HOLE NO (A. . *njna ,ja.I
— tu. n—aS

RA—114
5. NAME OF DRILLER

SHELRY IS. ELEVATION GROUND EATER

S. DIRECTION OF HOLE

VERTICAL DINCLINCO o.c. c.o.gn. .
STARTED CONfl.tTtD

II. DATE HOLE 8/16 /88 8/1 6/88
7. THICKNESS OF OVERBURDEN 14.0

Il. ELEVATION TOP OF HOLE — —

IS. TOTAL CORE RECOVERY FOR BORING ——
5- DEPTH DRILLED INTO ROCK II. SIGNATURE OF IN7?4-/ .?7tI. TOTAl. DEPTH OF HOLE 14.0
LLEVATIO$j DEPTN

h

LEGEND

.
CLASSIFICATION OF MATERIALS

(0ncreSS
%CORE
RECOY.

LAY
•

BOX OR I REMARKS
s*spzI (DnAJaa.g t_ *.rJ.... depdhoI

NO. I 54S.US .15.. II .aiStte.iS
I —

0.0 -to
G%AVEL-FILL, fine to
coarse grained,
arular, loose.
moist, sandy,
clayey, tan to light
brown.

1.4 to

CLAY-FILL, low to
med ifl3 plasticity.
soft to stiff.
calcareous with
CaCO nodules
throghout, tan to
light brown to rust.
No visible hydrocarb n
staining.

1.O to 14.0

2) ju
A) 12.0
) 14.0'

3) L8ILLING
0.0 - 14.0, 8
hollow stem auger
refucal at top of
interpreted
limestone primary.

GRAVEL,
gra med
dense,
sandy.

C oa rse

angular,
wet, very
light brown.

L
ENG FORM 1836 PREVIOUS EDITIONS ARE OBSOLETE-MAR11
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NoI.MN.
I DIVISION I INSTALLATION ssCT 1

OXILLiNG LOG I OF SHEETS

I- PROJECT

CA RSV/PT I,, A - P -
10. SIZE AND TYPt OF SIT H4I0 A UGER

LOCATION (C.M.. —
HYDRANT FUELING SYSTEr.1 ,a .AsuFsCTuR.ns OtSIGNATION OF DRILL

CME S S (r'703). DRILLING
SOUTHWESTERN LABcR'roRIE I). TOTAL N0 Of OVER- I 1TUReC0 UHOISTUflCQ

BURDEN SAPLES T*ts 2 04. HOLE NO. (A. a.... ..... rui.I
SA—11q5 14. TOTAL NUMBER CORE BOXES — —

5 NAME OF DRILLER
MELBY i. i.vTuo. GROUND KTER **

. DIRECTION OF HOLE

JVCRT.CAL DINCLINCO DCC. FROM VENT.

I.Tanr.Q COMPLETED
It. DATE HOLE- 8/16/88 8/16/ba
17. ELEVATION TOP OF HOLE ——

7. THICKNESS OF OVERBURDEN 13
B. DEPTH DRILLED INTO ROCK ——

It. TOTAL CORE RECOVERY FOR BORING ——

It. SIGNATURE OF
I. TOTAL OEPTH OF HOLE 13 . 5
ELEVATION

. DEPTH ILEGERO
b

CLASSIFICATION OF MATERIALS
(O...A,4g

d

COHE 1a0x OR '
MCCOy. SAMPLECRY MO.

• I

REMARKS
(DEWIng ,* *n I.... d.pfl. .i

.eUfld. *C. II .AjnSIIU,M)I

'I

r,

in
0.0 to

GRAVEL-t'ILL, fine to
coarse grained, angul
loose, moist, sandy,
clayey, tan to light
browrt.

1.7 to

CLAY-FILL, low
plasticity, soft,
moist to wet along
basal section,
calcareous with
CaCO nodules
throghout, tan to
light brown. scat-tere(
hydrocarbon staining
throughout.

11.5 to 13.5

SAND, fine to coarse
grained, loose,
wet, cla.yey, 1n to
rust. Hydrocarbon
staining noted.

T.D.—13.5'

1) xre water =at 11'— below grade.—
— 2+ hours later
water level taped
at 9.3' below grath.

2) JARS

) 12.0'
B) 13.51

3) ILLI
0.0— 13.51. I•
hollow stem auer
refusal at
interpretel top 01
linestone primary.

3" i.ct. Shelby tu
advanced -to depth.

EORM936SAF 7? VIO4JS EDITIONS ARC OBSOLETE.
PROJECT

- - —
flOLE NO.



1) ree water at =
___________ 1.2'- below grade.

— 5 hours la-ter —
water level tapeci :
at 8.5' below
grade.

N.I. s..
DIVISION

DbdLLIHG LOG I sou-p,:':;-tEr
I- Pno.LCV

INSTALLAOON I SHEET

0-c1' ,urn IOF 1 SHEET$

ID. SIZE AND TYPE OF SIT b"HOLLiD,I T!I1 tUCER
CWELL, A

2. LOCATION (Co..dst.I.s et3,10
It. DATU"?CtLEVTION SHOEN (TBN lL

HYDRANT FUELING YTEM MANUFACTURER'S DESIGNATION OF ONILL
C.E 55 (F700)3. DaILLING AGENCY

SOUTHWESTERN L.kbORATORIES, INC. I). TOTAL NO. OF OVER. OsSYMOCO uHD,ITUnflO
.URDLN SAMPLES TAKEN I 2 04. HOLE S0 (A..,.,, *._*.j r,iJ.I

8—1196
S. HAMS OF DRILLER

SHELBY
It TOTAL NUMBER CORE BOXES ——

is. ELEVATION GROUND BATER
S. DIRECTION OF HOLE STARTED ICOeI.tflD

It OATS HOLE
VflrIcsL D.MCLIED on.. w.o vssr. 8/17/BS 8/i 7/38

It ELEVATION TOP OF HOLE — —
1. THICKNESS OF OVERBuRDEN lb • 0

II, TOTAL CONE RECOVERY SOS BORING ——4. DEPTH DRILLED INTO ROCI( ——
It. SIGNATURE OF I

I. TOTAL DEPTH OF HOLE ló .0

CLASSIFICATION OF MATERIALS SCORE 50* o rELEVATION DEPTH LEGEND (o.acz__ RECOW. SAMPLE J (OrUiu.4 t —— I.... N.pIh iSCRY NO. .a4tI s14,, SI .Idnaflganj• I • I

0.0 to

GRAVEL—FILL, fine to
coarse grai.necl,
angular, loose,
moist, sandy, clayey
tan to light brown.

115 to 11.7—

CLAY—PILL, be to
medium plasticity,
soft to stiff, moiSt
to wet along basal
zone, calcareous
with CaCO nodules
throughou, slightly
gravelly, tan to
'ight brown.
scattered hydrocarbo
staining noted.

11.7 to t6.o

SAND, fine to coarse
grained. loose, wet,
clayey, tan to rust.
hydrocarbon stains
throughout.

T.iD.-1ó.0'

2) JAf<S

A) 12.0
3) 16.0'

3) D1ILL1i'h.

0.0 - lá.0, d
hollow stem auger
refusal at top of

te rpre tea
limestone primary

3" i.d. ihelby
tube advanced to
depth.

NG FORM 1836 PREVIOUS EDITIOIn AS. OSSOLLT( PROJECT



APPENDIX II

LABORATORY TEST REPORTS
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ANACHEIV\ INC.
• Laboratory Testing • Materia's Analyses
Consulting Chemists • FaIure Invesugaflons

REPORT OF: Soil Analysis August 4, 1988

CUSTOMER'S NAME: Southwestern Div. Lab. SAMPLE LOG: 23880

CUSTOMER'S ID: See Data Table LAB SAtPIJE ID:

MATRIX: SOIL COMP. FILE ID.: 23880

DATE RECEIVED: 8—2—88 LEVEL: MED

DATE MkLYZED: 8—2—33 FACTOR: 10 on
8—967, 8—968 & 3—932

SAMPLES: The samples consisted of 16 jars of soil. The samples
are labeled as shown in the data table.

TESTS: Each sample was analyzed for Total Petroleum Hydro-
carbons using EPA method 418.1

RESULTS: See Data Table.

SAMPLE I.D. TPH SAMPLE I.D. TPH

8A1l47i'8—963 226 ppm 8Al153'8—927 55 ppm

8Al147'8—964 55 ppm 8A1153x08_928 135 ppm

8A1150i'8—965 69 ppm 8Al1548—929 37 ppm

8All5O2_966 82 ppm 8M.1548—930 47 ppm

8A1151''8—967 3269 ppm 8Al155'8—931 43 ppm

3A11511-8_968 1961 ppm 8Al1558—932 3439 pPfl

8A1152'8—925 44 ppm 8Al156'3—933 61 ppm

3A115:S—926 3i ppm AIb'—934 3 ppn

DISTRIBUTIoN OF REPORTS: RESPECTFULLY SUBMITTED,
2-Southwestern Division Lab

ANACHEN, IN ORPORATED
Tooran Khosh
Chemist

LA8 NUMBER: 23830—A djw Ii. Waidrurn
President

NOTE: Submitted material jli be retained for 90 d5y5 UUIe33 notified or consumed in analysis.
Our lettr and reports are for te exclusive use f the client to whoa tbey are addressed. The use of our name
must receIve our prior wrttte approv.l. Our letters aDd reports apply to the aapie tested and/or inspected.
and are Dot necessarily iOdictLve of the qualities of apparently Identical or similar materials.

2Q5 Ln3 Road. Sute 390. CarroHc Texas E0C6 • 2-2-636



A ANACHEIVt INC.
Laboratory Testing • Materials Analyses

Consu'ting Chemists • Failure Investigations

REPORT OF: Soil Analysis August 8, 1988

CUSTOMER'S NAME: Southwestern Div. Lab. SAMPLE LOG: 23893

CUSTOMER'S ID: See Data Table LAB SAMPLE ID:

MATRIX: SOIL COMP. FILE ID.: 23393

DATE RECEIVED: 8—4—88 LEVEL: MED

DATE ALYZED: 8-5—88 DILUTIOtT FACTOR: 10 on
#8—972

SAMPLES: The samples consisted of 14 bottles of soil labeled as
shown in the data table.

TESTS: Each sample was analyzed for Total Petroleum Hydro-
carbons using EPA method 418.1.

RESULTS: See Data Table.

SAMPLE I.D. ___TPH SAMPLE I.D. TPH

8A1l48''8—969 28 ppm 8A1145-8—997 40 ppm

8A1l4828_97O 20 ppm 8A116318—998 55 ppm

8Al149'8—971 19 ppm 8A1163'8—999 24 ppm

8A1l49°972 6978 ppm 8A1164,L'8_1000 14 ppm

8A1150A 8—973 317 ppm 8A11642'8_1001 84 ppm

8A1150B 8—974 91 ppm 8A1165'8—l0O2 32 pPm

8All45'8—996 32 ppm 8Al1G5'8—1003 3]. ppm

DISTRIBUTION OF REPORTS: RESPECTFULLY SUBMITTED,
2—Southwestern Division Lab / //Attn: Jeff Tye

ANACHEM, INCORPORATED
Tooran Khosh

Chemt

LAB NUMBER: 23893-A djw Ar'u/t. Waidrum
President

?dOTE: Submitted material wifl be retained for 90 daS' unless notified or Consumed in analysis.
Our letters end reports are for the exclusive use f the cileOt to wlto tbey are addressed. mba use of our nasa
must receive our prior britten approv5t. Our letters and reports apply to the sample tested and/or InSpected.
end are not necessarily indicative of the qualities of apparently Identical or similar materials.

2105 Luna Road. Sute 390 • Carroilton, Texas 75006 • 214 2414636
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SOUTHWESTERN DIVISION L ORATOR't', CORPS OF ENGINEERS
4815 Cass Street

Dallas, Texas 752'5

SUBMITTAL OF SWDED—GL REPORT 14758—1 (12 PAGES)

:PROJECT: CARSWELL AFB HYDRANT FUEL Contract No-
:Feature: SOIL INVESTIGATION :

. i
TEST REQUEST NO.: E8788025G : From: CHIEF, GEOTECHNICAL BRANCH:

Dated: 22 JULY 88
Received: 25 JULY 88

- s---
MATERIAL: Seventy—-four 5011 samples

See -following pages for identification

:Datca ReceIved: 5 AUG 88, 8 AUG 88, 9 AUG 88, IC: AUG 88. 11 AUG 88,
12 AUG 28. 15 AUG 88, 17 AUG 88, 18 AUG 88, 19: AUG 88

REMARKS:

Report sent to: : Copy turnl 3had

Tujsr Dietract

Name and title: : Stonature
14 Sep 88

c4ILL_IHMfl TANI

SWD Laboratory



A ANACHEM INC.
Laboratory Testing • Matenals Analyses

Consulting Chemists • Failure Investigations

REPORT OF: Soil Analysis August 18, 1988

CU5TOMERS NAME: Corps. of Engineers SAMPLE LOG: 23903

CuSTOMER'S ID: As Shown in Data Table LAB SAMPLE ID:

MATRIX: SOIL COMP. FILE ID.: 23903

DATE RECEIVED: 8—8—88 LEVEL: MED

DATE ANALYZED: 8-9-88 DILUTION FACTOR: 10 on
8—1007 and 8—1020

SAMPLES: The samples consisted of 14 bottles of soil labeled as
shown in the data table.

TESTS: Each sample was analyzed for Total Petroleum Hydrocar-
bons using EPA method 418.1.

RESULTS: See Data Table.

SAMPLE t.D. TPH SAMPLE I.D. TPH

8A1157 8—1006 200 ppm 8A1166 8—1013 16 ppm

8A1157 8—1007 516 ppm 8A1159 8—1015 24 ppm

BA].158 8—1008 24 ppm 8A1159 8—1016 20 ppm

8A1158 8—1009 20 ppm 8A1160 8—1017 16 ppm

8A1l62 8—1010 16 ppm 8A1160 8—1018 39 ppm

8A1162 8—1011 16 ppm 8Al16l 8—1019 40 ppm

8A1l66 8—1012 16 ppm 8A1161 8—1020 1300 ppm

DISTRIBUTION OF REPORTS: RESPECTFULLY SUBMITTED,
2-Corps, of Engineers I_-I,.... 1/Attn: Jeff Tye ) Y?Z—'—

ANACHEM, INCORPORATED
Tooran Khosh
Chemist

LAB NUMBER: 23903-A djw Hu h L. Waidrum
President

NOTE: Submitted materiel wit! be retained for 90 d.y nnless nettfj.d or consumed In analysis.
letter, and reports are for the exclusive use of the client to whom they. are addressed. the us. of our name

nust receive our prior written approval. Our Letters and reports apply to the Sample tested and/or InSpected, and
Ire Oot necossartly Indicative of the qualities of apparently IdentIcal or similar materials.

2105 !.urla Road. Sute 390 • Carrollton, Texas 75006 • 24/241-4636



A ANACHEM INC.

Laboratory Testing • Materials Analyses
Consulting Chemists • Failure Investigations

REPORT OF: Soil Analysis August 12, 1988

CUSTOMER.'S NAME: Southwestern Div. Lab SAMPLE LOG: 23920

CUsTOMER'S ID: As Shown LAB SAMPLE ID:

MATRIX: SOIL COMP. FILE ID.: 23920

DATE RECEIVED: 8-10-88 LEVEL: MED

DATE ANkLYZED: 8-11-88 DILUTION FACTOR: NONE

SAMPLES: The samples consisted of 14 bottles of soil labeled as
shown in the data table.

TESTS: Each sample was analyzed for Total Petroleum Hydrocar-
bons by EPA method 418.1.

RESULTS:

SAMPLE I.D. TPH SAMPLE I.D. TPH

8A1173 8—1038 16 ppm 8A1167 8—1053 40 ppm

8A1173 8—1039 20 ppm 8A1168 8—1054 32 ppm

8A1174 8—1040 40 ppm 8A1168 8—1055 44 ppm

8A1174 8—1041 24 ppm 8A1172 8—1056 36 ppm

8A1175 8—1042 24 ppm 8A1172 8—1057 16 ppm

8A1175 8—1043 24 ppm 8A1176 8—1058 20 ppm

8A1167 8—1052 44 ppm 8A1176 8—1059 24 ppm

DISTRIBUTION OF REPORTS: RESPECTFULL StBMITT
2-Southwestern Division Laboratory

At t n: .3 e f if Ty e /
A CHEM, INCORPORATED

LAB NUMBER: 23920-A djw Huch L. Waidrum
President

40T: Submitted material will be reeioed for 90 daVe uUtees notified or Consumed in analyst!.
Out tatters and reports are for the exclusive use of tbe client to wIo theY are addressed. The use of our oameE
muSt receive our prior written approval. Our letters and report! apply to the sample teSted and/or Inspected.—
and are not OeCessartiv indicative of the jualitteS of apparently Identical or similar material!.

2105 LinS Road. Suite 390. Carrolltori, Texas 75006 • 214/241-4636



A ANACHEM INC.
Laboratory Testng • Materials Analyses

Consulting Chemists • Failure Investigations

REPORT OF: Soil Analysis August 18, 1988

CUSTOMER'S NAME: Corps. of Engineers S.kNPLE LOG: 23935

CUSTOMER'S ID: As Shown in Data Table LAB SAMPLE ID:

MATRIX: SOIL COMP. FILE ID.: 23935

DATE RECEIVED: 8-15—88 LEVEL: LOW

DATE ANALYZED: 8-16-88 DILUTION FACTOR: NONE

SAMPLES The samples consisted of 17 bottles of soil labeled as
shown in the data table.

TESTS: Each sample was analyzed for Total Petroleum Hydrocar—
boris using EPA method 418.1.

RESULTS: See Data Table.

SAMPLE I.D. TPH SAMPLE I.D. TPH

8A1146 8—1084 20 ppm 8A1182 8—1092 16 ppm

8A1146 8—1085 24 ppm 8A1182 8—1093 24 ppm

8A1169 8—1086 24 ppm 8A1177 8—1094 28 ppm

8A1169 8—1087 20 ppm 8A1177 8—1095 20 ppm

8X1170 8—1088 20 ppm 8A1183 8—1096 20 ppm

8A1170 8—1089 20 ppm 8A1184 8—1097 12 ppm

8A1171 8—1090 12 ppm 8A1185 8—1098 144 ppm

8A1171 8—1091 16 ppm 8A1186 8—1099 20 ppm

8A1186 8—1100 48 ppm

DISTRIBUTION OF REPORTS: RESPECTFULLY S M17
2—Corps. of Engineers
Attn: Jeff Tye

ANACHEM, INCORPORATED
Tooran Khosh

/%,
LAB NUMBER: 23935-A djw Hugh L. Waidrum

President
NOTt Sub.itted ,oetertel will be r,tet.d for 90 dsy, unless nettftsd or coneumed in analysis..r lett.r3 and reports ar, for the exclusive use of the client to wtio they are addressed. The use of our name

must receive our prIor written approval. Our letters and reports apply to the SampLe tested and/or Inspected, and
are net neceaxarily indicative of the qualities of apparently identical or imt1ar materials.

2105 Luna Road, Suite 390 • Carroliton. TexaS 75006 • 214,241-4636



ANACHEM INC.
Laboratory Testing • Materials Analyses

Consulting Chemists • Failure Investigations

REPORT OF: Soil Analysis August 24, 1988

CUSTOMERS 'JAME: Corps. of Engineers SAMPLE LOG: 23957

CUSTOMER'S ID: As Shown LAB SAMPLE ID:

MATRIX: SOIL COMP. FILE ID.: 23957

DATE RECEIVED: 8—18—88 LEVEL: MED

DATE AN�LYZED: 8-19-88 DILUTIO'J FACTOR:
10 on 8—1176
20 on 8—1134
40 on 8—1198

SAMPLES: The samples consisted of 25 jars of soil labeled as
shown in the data table.

TESTS: Each sample was analyzed for Total Petroleum Hydrocar-
bons using EPA method 418.1.

RESULTS: See Data Table.

DISTRIBUTIOrI OF REPORTS: RESPECTFULLY SUBMITTED,
2-Corps, of Engineers

/

At t n: Je f t Ty e

\'JACHEM, INCORPOR ED
Tooran Khosh

LAB NUMBER: 23957—A djw Hugh L. Waidrum
President

NOTE: $ubmltteU aterlal wilt be retained for 90 days unleza notified or coasuged in anatyala.
)ur letters 3n1 reports are for the exclusive use of the client to whoa they are addreesed. The use of our name
flUt receive our prior written approval. Our letters and reports apply to the sample tested and/or lpected, ana
ure not necessarily indicatIve of the quulities of apparently Identical or similar materials.

205 Luraoac. Sute 390 • Carroilton, Texas 75006 • 214241-4636



Report To: Corps. of Engineers
Lab r'umber: 23957
Page Two

S?jMPLE 1.0. TPH (ppm) SAMPLE 1.0. TPH (ppm)

8A1178 8—1133 163 8A1195 8—1180 136

8A1178 8—1134 212 8A1195 8—1181 139

8A1179 8—1135 428 8A1187 8—1192 100

8A1179A 8—1136 250 8A1187 8—1193 130
8A1179A 8—1137 243 8A1188 8—1194 71
8A1180 8—1138 194 8A1188 8—1195 307

8A1180 8—1139 217 8A1191 8—1196 168
8A1179 8—1174 127 8A1191 8—1197 70
8A1181 8—1175 199 8A1192 8—1198 15537
8A1181 8—1176 2188 8A1192 8—1199 168
8A1193 8—1177 293 8A1196 8—1200 236
8A1193 8—1178 46 8A1196 8—1201 235
8A1194 8—1179 173



a#j s4i 'J "..'..J"JJ.'d Jj4tt 't"i'¼ " ' 'J '.S'I '.I'• fld t'.? '*'# d,.., j \ •. .-., ',,. ..,., —...

SOUTHWESTERN DIVISION
4815 CASS

DALLAS, TEXAS
(214) 505—9i3:)

REQUEST FOR ANALYSES

LABORATORY: ANACHEM LABS

PROJECT: CARSWELL AIR FORCE BASE

DATE RESULTS REQUIRED: 19 SEPT 88

DATE SAMPLES SENT: 18 AUGUST 88

__J__ •'a-..".r'.•..,•'JJ

TET THE FOLLOWINb SAMPLES AS INDICAtED E'LOW:

FIELD ID SWD NO. DATE SAMPLED

LABORATORY, CORPS
STREET

75235—8011

OF ENGINEERS

8A—117E(12') 8—1133
OA—1179(20') 6—1134
BA—1179(4.5') 8—1135
8A—1179A(12') 8—1136
8A—1179A(20') 8—1137
BA—1180(12') 8—1138
SA—11S0(20') 8—1139
SA—1179(4.0) 8—1174
OA—1181(12) 6—1175
8A—1131(20') 8—11Th
8A—1193(12) 3—1177
EA—119314.4') 8—1178
8A—1194(12) 3—1179
BA—1195c12') 8—1180
8A—1l95(13.5) 8—1181
8A—11e7u:: 8—1192
SA—1187(20) 8—1193
8A—118S.12' 8-1194
BA—1188(16 ) 8—1195
SA—1191(12) 8—1196
8A—1191(15 .) 8—1197
3A—1192u2 8—1198
BA—1192(14.5) 8—1199
9A—1 155 8—1200

9—1201
ANAL'CE 25 SOIL SAMPLES FOP
METHOD 418.1

15 AUG 88
15 AUG 88
15 AUG 88
15 AUG 85
15 AUG 88
15 AUG 88
15 AUG 68
17 AUG 88
17 AUG 88
17 AUG 38
17 AUG 88
1, AJ
17 AUG 28
17 AUG 88
17 AUG 88
18 AUG 88
18 AUG 88
18 AUG 33
18 AUG 88
18 AUG 88
18 AUG 88
18 AUG 88
18 AUG 88
18 AUG 88
18 AUG 88

TOTAL RECOVESASLE PETROLEUM HY DROCAREQN5 ER A

TIMEDATE



REPORT OF: Soil Analysis

ANACHEM INC.

COMP. FILE ID.: 23969

SAMPLES: The samples consisted of 4 jars of soil labeled as
shown in the data table.

TESTS:

RESULTS:

SAMPLE 1.0.

8A1189 8—1202

RAlln9 8—1203

8A1190 8—1204

8A1190 8—1205

REPORTS:

TOTAL PETROLEUM HYDROCARBONS

28 ppm

39 ppm

43 ppm

34 ppm

RESPECTFULLY S

ANACHEM, I
Tooran Khosh

LAB NUMBER: 23969-A djw

Chemist

H h L. Waidrurn
President

0Ti: Submitted material wtlt be retained for 90 d5y3 uciless notified or
Our Letters nid reports are for tic exclusive une of the client to whom they are addressed.
must receive Our prior Written approval. Our letters acid reports apply to the sample tested
are not cecessartIy tocitcailve of the qualities of appa-ently idemti.cal or similar materials.

25 Luna Road. Suite 390. Carrollton, Texas 75006. 214i24'466

cocisumed in analysis.
11cC use cit our nam.c

and/or inSpected, acid

A Laboratory Testing
Consulting Chemists

• Materials Analyses
• Failure Investigations

September 1, 1988

SAMPLE LOG: 23969

LAB SAMPLE ID:

CUSTOMER'S NAME: Corps, of Engineers

CUSTOMER'S ID: As Shown in Data Table

MATRIX: SOIL

DATE RECEIVED: 8-22—88

DATE ANALYZED: 8-26-88

LEVEL: LOW

DILUTION FACTOR: NONE

for Total Petroleum Hydro-_____ Each sample was analyzed
carbons using EPA method 418.1.

DISTRIBUTION OF
2-U.S. Army Corps.
Attn: jeff Tye

of Engineers



2105 Luna Road. Suite 390. CarrolIton, Texas 75006. 214.241-4636

A ANACHEM INC.
Laboratory Testing • Materials Analyses

Consulting Chemists • Failure Investigations

TOTAL PETROLEUM HYDROCARBONS DUPLICATES —

-.

DATE

8—2—88

SAMPLE I.D. TPHt

69

TPH
53

% VARIANCE

268—934 8A1156

8—2—88 8—929 8A1154 37 32 14

8—8—88 8—973 317 400 23

8—9—88 8—1010 16 20 22

8—9—88 8—1020 1300 1240 5

8—10—88 1t19* 64 60 6

8—15—88 8—1090 8A1171 14 20 35

8—15—88 8—1098 8A1185 144 117 10

8—15—88 88_22k 219 207 6

8—15—88 88_21* 168 175 4

8—19—88 1176 2188 2113 3

8—19—88 1196 168 168 0

8—22—88 361—15 12 11 9

8—26—88 8—1205 34 26 27
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SOUTHWESTERN DIVISION LABORATORY, CORPS OF ENGINEERS
4815 Case Street

Dallas, Texas 75215

SUBMITTAL OF SWDED—GL REPORT 14758—2 (5 pages)

:PROJECT: CARSWELL AIR FORCE BASE : Contract No. :
:Feature: HYDRANT FUELING AREA

TEST REQUEST NO.: E87880256 : From: GEOTECH BRANCH. FORT NORTH;
Dated: 22 JULY 88 : GREEN
Received: 27 JULY 88

MATERIAL: Seven soil samples

8A—il55 20' 8 912
SA—1149 20' 8— 972
8A11,Si. 20 8— 102C)
SA—1L79 11' 8— liT
BA—list 2u 8— his
SA—liSS is 8— 1195
BA—1192 12 8— 1198

Date received: 1 Aug 85. 1 Aug 88, 8 Aug 88, 15 Aug 88, 17 Aug 88,
16 uq SB

REMARKS: 33/MS Fuel screens on previously repcrted material

Report sent to: : Copy

FORT WORTH DISTRICT

Date: : Name and title: : Signature
WILLIAM R. TANNER

23 Nov 88 : Director
SWD Laboratory



ANACHEM (NC
• Environmental Analyses
• Failure Investigations

REPORT OF: oi1 Analysis November 17, 1988

CUTC)IER'S NA'4E: Corps. of Engineers SAMPLE LOG: 21100

CUTO1ERC TD: P 0. lt\C63-88--M—D33O LAB SAMPLE ID:

TT: OTL
DATE RECEIVED: 9—22-8

DATE ANALYZED: 1 0—1--B B

COMP. FILE ID.: 241fl0

LEVEL: LOW

DILUTION FACTOR: NONE

RE;tLT: The chrrna T>cjrams
resemble the chroma
is too h Lcjh for gas
virtually zero. The
Jet A or a weathered

for all
togram of
oline arid
se findings
diesel.

seven sampl
Jet A. The bo
the aromatic
are all COriS

es closely
jung range
contellt is

istent with

DISTRIBUTION
2—Aimv Corps

\t t Ii : i-ar liv Uu tcli iii

LXD -V'!r3ER: 2-1lU0-.\ cijw

— 4OTE: uUa,itt,j nt.r
iL let terr dilL1 Cefao,ts .aie tor the etcills

ist *-?CLVO out Drlo. wrItten ppiovat.
.i-e n,t es.t.i.ttIy tdlCitlv ot ttte qual

ii II be retaInedfor 90 days unleSs uotit1.d or cuuaed o anSLysis.
L;o ude o the cltotLt to whom they are addressed the use uf our uae
Our tefterS and reports apply to the Sample te5ted ad.or tQspectet, aud
ittes or .ppareutl'j IdentIcal or similar metcrtal5.

8 Prestige Circle, Suite 104 Allen, Texas 75002 2141423-4889 • FAX 2141423-4775

A Laboratory Testing
Consulting Chemists

Tr'.

The samples consisted of 7 glass jars filled with soil
-td labeled B—932, 972, 1Q20, 1136, 1176, 1195 and
1193.

A 1.50 grain aliqtiot of each sample was steam distilled
and th hydrocarbon fraction collected in 5m1 of
t t-imethl pentano - The trimeth1 pentane was then
analyzed by CC/Ms and the resulting chromatograms were
':oinoared to the chromatograms of fuel mixtures such is
gasoline, diesel and Jet A.

OF
C)

REPORTS:
f Engineers

RESPECTFULLY SUBMITTED,

ANACHEM, INCORPORATED
Hugh L. Waldrum
President
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SOUTHWESTERN DIVISION LABORATORY, CORPS
4B1 CASS STREET

DALLAS. TEXAS 75235—8011
-

(214) 905—110

REQUEST FOR ANALYSES

-'4A. A. A. A. A. A. A. A. A. A.-'. A,A. A. A.A.A.A.A. A..', A.A. A. A.A. A. A. '4-A. A. A A. A..'. -A, -A "4-A. A. A. "..',.-Th. .. A. A.

LAEiORATOR'(: ANACHEM

PROJECT: CARSWELL APP

DATE PEULTS REUIP' 'O S
DATE SAMPLES SENT: 22 SEPT SB

OF ENGNEERS

.A.A..t',''4'4

A. A.A. A, A.A.A. A. A. A. A. A,A, A.A. A.A.A. A.A.A.A. A. A.A. -A, A.A,A. A. A. A.A.A.A.A,A. A. A.-'. A. A.A. A. A A. A. A. A. A. A. A. A. A. A. A. '4 A. A. A.A. A. A. -A. -A. A. - A. A. A. A. A. A. A. A."-

TEST THE FOLLOWING SAMFLES AS INDICATED BELOW:

FIELD ID SWO NO. DATE SAMPLED ANAL'r' SEE

ANALYZE SEVEN SOIL SAMPLES FOR DC/MS FUEL SCREEN

RELINQUISHED BY RECEIVED BY DATE TIME

GA—i. 155 (20') 8— 932 29 JULY 33 GO.MS FUEL SO.:EEN
SA—149(20') 9— 972 2 AUGUST 88 GC;MS EUEL ECREEN
GA—i. tat (20') 8— 1020 5 AUGUST 83 GC;MS FUEL SCREEN
SA—1179(12') 5— 1136 15 AUGUST 88 GO/MS FUEL SCREEN
SA—11-31'20') 8— 117a 17 AUGUST 53 GC1MS FUEL SCREEN
8A—1l8B1') 5— 1195 13 AUGUST 38 30.-ME FUEL SOREEN
SA—1192(12') 8— 1193 19 AUGUST 99 GO;MS FUEL SCREEN
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